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t) UT of the present world crisis, many beneficial contributions to the progress of mankind must 
necessarily result. One which is already receiving consideration by industrial leaders through- 
out the country is that they have been most delinquent, selfish and near-sighed in the matter of 
indenturing apprentices and training men. 

However, there have been many executives who have had the foresight and could visualize 
that a chaotic condition would exist, if there were a spontaneous demand for the requirements of 
skilled, semi-skilled, or trained labor. Such a demand is right upon us now. 

The upgrading of manpower is perhaps one of the oldest methods known for meeting this 
condition. But that has limited possibilities. The need for apprentice training for the thorough 
teaching of a specific branch of industry, is the most far-reaching solution to an emergency. 

We also have a method of meeting a situation by short-term training, which is most satisfac- 
tory. It gives opportunities for one who has perhaps passed the age of entering an apprentice- 
ship, who wishes to study by himself, or attend extension courses. 

All these methods, such as apprentice training, upgrading and short term training, can pro- 
cure marvelous results. Their limitations are, possibly, only within the individual himself. 

Getting instructors for the training of men is possibly one of the most important factors 
involved. Too often instructors have only an academic background and not enough good practical 
experience. Trainees should receive the attention of more than one instructor. This tends to pro- 
duce a psychological reaction which is very beneficial to the trainee. 

If one were to confine this subject strictly to the foundry industry, it would not be amiss to 
say that it is more important. that the caliber of trainees should be as high as it is possible to 
obtain. Every weakness in foundry training has been in the selection of the trainee. 

Our schools, and especially our engineering colleges, should emphasize and equip for the most 
advanced studies pertaining to all branches of the foundry industry. Too many of our schools are 
using this particular foundry instruction more for recreation, instead of giving it serious considera- 
tion. Too many engineering students from our best engineering universities, graduate with practi- 
cally no knowledge of the foundry. 

It is pathetic that we find ourselves referring to the unusual condition of today, that we arise 
and attempt to do something about it. . . . something that should have been going on at all times, 
regardless of the industrial condition. 


M. J. GREGORY, Director, American Foundrymen's Association 


M. J. GREGORY, Factory Manager of Caterpillar Tractor Co., Peoria, Ill., is a Director of 
A.F.A. and has long been active in Association affairs. He has served on various committees, 
is a past Chairman of the Quad City Chapter, and has spoken before many chapter and regional 
meetings. Born in Rhode Island, he served his apprenticeship at Brown & Sharpe Mfg. Co., 
Providence, R. I., and also studied at Brown University and Massachusetts Institute of 
Technology, and as a student of metallography under the personal direction of Dr. Albert Saveur. 
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ArmasSteel---Cast for a Leading Role in Industry 
Its Manufacture, Control and Application---] 


By Carl F. Joseph,* Saginaw, Mich. 


This is the first of three sections of this, the 1942 Official Exchange paper of the American Foundrymen's Association 


to the Institute of British Foundrymen. 
discussed, its manufacture and control. 


This section deals with the chemical and physical properties of the metal being 
The importance of personal training in the development of a new product 


is stressed. Later sections will deal with the effects of various raw materials and inspection control. 


HE malleable iron industry 
is quite frequently referred 
to as one of the backward in- 
dustries. Over a period of years, 


the number of plants producing’ 


malleable castings has decreased 
from 175 to the present of ap- 
proximately 100. Likewise, the 
tonnage has dropped from 901,- 
000 tons in 1925, with a Federal 
Reserve Index of Industrial Pro- 
duction of 104, to 565,000 tons in 
1939, with an Index of 106. 

This is not a healthy condition 
for any industry in which to find 
itself, and upon further investi- 
gation the reason is quite readily 
apparent. The industry, as a 
whole, has not kept pace with 
the scientific development of the 
other iron and steel industries. 
However, some of the larger 
units in the industry during the 
past decade have made use of 
much of the technical knowledge 
available, and rapid progress in 
all branches of the industry has 
been made. This has resulted in 
regaining some of its tonnage, 
and due to more intensive re- 
search and development work, 
better technical control in all 
phases of the manufacture of 
castings has been accomplished, 
resulting in a better and more 
uniform product. 


National Defense 


During 1942, this country will 
be short some 25 million tons of 
steel. In the interest of National 
Defense, it has become increas- 
ingly important to reclassify 
many automotive, refrigerator, 
tank, machine gun and other 
parts in order to have sufficient 
steel and non-ferrous metals to 
go into those parts which do not 
offer any replacement possibili- 
ties. The question of the proper 
material to be used to replace 


*Research Mctallurgist, Saginaw Malleable 
Iron Div., General Motors Corp. 
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many steels, bronzes and alumi- 
num parts is uppermost in the 
minds of many engineers. 


Castings Versus Forgings 


In recent years, there has been 
a tendency in the automotive 
field to replace certain forgings 
with castings. This has gradu- 
ally followed through in other 
industries. Many engineers are 
inclined to put aside the marked 
improvement in metallurgy as 
applied to foundry operations 
which has developed in the past 
decade. Constant pressure is be- 
ing brought by the engineers to 
reduce weight, increase physical 
properties and cut manufactur- 
ing costs. The desire to increase 
the use of castings has caused 
the foundrymen to venture into 
hitherto unexploited fields in 
order to find new uses which 
have often been considered out- 
side of the range of practical 
accomplishment. 


Selection of Material 


The proper material to select 
for any given purpose is that 
which will perform the required 
service at the lowest ultimate 
cost, provided it can be obtained 
in the necessary quantity. Intel- 
ligent selection and utilization 
of materials of construction are 
important factors, both in the de- 
velopment of new and improved 
parts, as well as the extension o 
their use. 

Whether the choice be a cast- 
ing or forging is, in many cases, 
a matter of personal opinion. Of 
course, many engineers are steel 
minded, and the choice of a cast- 
ing would be furthest from their 
consideration. But, it is true that 
stresses, methods of fabrication, 
possible changes in design, and 
equipment often favor castings 
for many parts. 





ArmaSteel 


A versatile metal, known to 
the industry as ArmaSteel, which 
in some cases is referred to as 
a graphitic steel, since the mat- 
rix closely resembles that of a 
spherodized steel, dates in its de- 
velopment back some 20 years. 
Early experimentation was given 
practically no encouragement by 
engineers, and it has only been 
during the past five years that 
any real progress has been made 
in production of the product. 


Chemical and Physical 
Properties 

This product is made from 
white cast iron of the following 
average composition: Carbon, 
2.65 per cent; silicon, 1.35 per 
cent; manganese, 0.40 per cent; 
sulphur, 0.13 per cent; and phos- 
phorus, 0.05 per cent. The metal 
is melted in a cupola and refined 
and superheated in an electric 
arc furnace. Very close chemi- 
cal control is followed through 
on all the raw materials and fin- 
ished product. Rigid metallurgi- 
cal control is maintained on all 
operations. The combined car- 
bon in the matrix gives to the 
metal properties which compare 
favorably with those of forgings 
in the 1035-1050 range. 


Manufacturing Process 

Heat treatment of the white 
castings is one of the most im- 
portant operations in the produc- 
tion of ArmaSteel. The surface 
structure of the casting must be 
free from decarburization ; there- 
fore, close control of the furnace 
atmosphere is necessary. A num- 
ber of radiant tube furnaces, fired 
with natural gas, are used for 
heat treating. Figure 1 (Left) 
shows one of these continuous 
roller, rail-type, radiant tube 
furnaces. 

The castings are brought up 
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Fig. |—(Left) Atmosphere-controlled, radiant-tube, gas-fired, continuous-roller-rail, heat treating furnace for Arma-Steel. 
(Right) Roller-rail, recirculation, draw furnaces for ArmaSteel. 


1750°F. and held for the required 
time to remove all massive car- 
bide, which is around 15 hours. 
The castings are cooled to 
1600°F., and air or oil quenched. 
This is followed by a draw treat- 
ment to improve machinability 
and control physical properties. 
The time and temperature vary 
with the design of the casting 
and Brinell hardness require- 
ments. A draw temperature of 
1250°F. for 4 to 6 hours will pro- 
duce castings of approximately 
197-241 Brinell, and for 6-8 hours 
163-207 Brinell hardness. Figure 
1 (Right) shows two of the recir- 
culating draw furnaces used in 
drawing Arma-Steel. 


Control of Product 


The practical approach to the 
control of uniformity of the 
product must be based upon ade- 
quate statistical information re- 
garding the product itself and 
the variables of its manufacture. 
To this end, more or less elab- 
orate statistical systems are em- 
ployed to record melting and 
raw material variation and cor- 
relate these factors with quality 
and uniformity. By a study of 
records, the metallurgical prac- 
tice in the plant will fall into a 
narrower grove of smaller devi- 
ations, with the ultimate result 
of lower rejections and higher 
quality, 


The Metallurgist’s Utopia 

The metallurgist’s Utopia is a 
Tun of metal, producing parts 
with uniform properties, which 
will always respond to the same 
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heat treatment, machining, har- 
dening and wear qualities, show- 
ing normal behavior and no 
rejections. 

In the same Utopia, it will be 
necessary to have absolutely uni- 
form raw materials. The latter is 
becoming more difficult, since 
specialization is placing a con- 
stantly growing burden upon 
blast furnaces, coke ovens, and 
steel manufacturers. 


Specifications and Tests 


The application of ArmaSteel 
in the automotive and allied in- 
dustries is mainly in the replace- 
ment of drop forged steel parts, 
such as crankshafts, camshafts, 
rocker arms, shifter yokes, gears, 
etc. 


The automotive metallurgist 
holds the steel mill to very exact- 
ing specifications on the steel 
used for these parts. To mention 
a few of these tests—chemical 
analysis, grain size, slag inclu- 
sion, abnormability, hardenabil- 
ity, machinability and others. 
These factors are primarily con- 
trolled in the melting of the steel 
at the mill and require highly 
skilled technical help. 


The foundry industry is fol- 
lowing the steel industry in em- 
ploying increasing numbers of 
technical men. This is bound to 
reflect in development of new 
products and should be produc- 
tive of some wonderful results 
in the not too far distant future. 

ArmaSteel responds to heat 
treatment in a manner very sim- 
ilar to steel. Therefore, it is only 


reasonable to believe that this 
new metal will be subjected to 
numerous tests and _ specifica- 
tions, as its use is further ex- 
tended. 

The engineer and foundryman 
are obliged to compromise on a 
particular composition and heat 
treatment of metal that will give 
a certain hardness and will have 
the maximum strength, together 
with adequate machinability for 
the particular job. The machin- 
ability of the metal depends upon 
the metallographic structure 
which is influenced to a marked 
degree by the solidification rate 
of the metal and cooling rate 
thereafter. 


Grinding vs. Machining 

The development of the art of 
grinding, in partial replacement 
of machining, opened the indus- 
trial door to hard ArmaSteel for 
many applications, which had 
been closed before for the simple 
reason that they were too hard 
to be machined. A good exam- 
ple is the flame hardened Arma- 
Steel camshaft of today. The 
hardened cams are rough and fin- 
ish ground instead of rough ma- 
chined as in the past. 

An interesting sidelight on 
the flame hardened cam struc- 
ture reveals that temperature 
control of the surface to be har- 
dened is extremely important. 
Wear tests on cams of the same 
Rockwell “C” hardness reveal 
that the finest grain structure 
shows the minimum wear. It is, 
therefore, desirable to obtain the 
finest structure possible, which 
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is accomplished by heating to 
the lowest temperature neces- 
sary to produce the depth de- 
sired and degree of hardness. 
Figure 2 shows cam structures 
at 500 magnification of a badly 
worn cam (very coarse) and two 
cams of no wear. The lower 
photomicrograph shows an ex- 
tremely fine martensitic struc- 
ture, which gives maximum re- 
sistance to wear, erosion and 
abrasion. 


Personnel Angle 


The personnel angle enters 
into the control of any product 
and, in particular, in the devel- 
opment of a new product which 
is expanding its field to cover 
and replace a material which in 
the past has given satisfactory 
service. Also, when replacing 
forgings, it must be remembered 


Fig. 2—Photomicrographs of flame-hardened 
ArmaSteel cams at x500. (Top) Coarse 
Martensite which offers poor resistance to 
wear. (Center) Fine Martensite structure 
which offers maximum resistance to wear. 
(Bottom) Extremely fine Martensitic struc- 
ture which offers maximum resistance to 
wear, erosion and abrasion. 
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that many years, undoubtedly, 
were spent on certain parts be- 
fore the present high quality was 
obtained. To overcome this han- 
dicap, the training of personnel 
to produce a new product is of 
major importance. 

There are two ways this prob- 
lem must be approached—one is 
to continue to train personnel 
along technical lines in the de- 
velopment of an attitude of re- 
sponsibility and teamwork 
throughout the organization— 
and the other is in research of 
the basic principles underlying 
the metallurgical aspects of iron 
making methods, including new 
aids in the control of the process 
and new kinds of equipment 
needed to do a better job. “Just 
good enough to pass” is no 
longer the attitude to take. “As 
good as possible” is what must 
be drilled into the workmen and 
foremen alike. Strive for higher 
quality and it will produce re- 
sults both in increased business 
and lowering of costs. It is 
mostly a matter of training su- 
pervision first, get their whole- 
hearted co-operation and then 
follow through with training of 
the workmen. ArmaSteel must 
receive the attention of that 
given to quality material. It 
must be processed in smaller 
batches to insure uniformity and 
exactness of control. 


Melting Equipment and 
Procedure 


‘The melting equipment used 
by various manufacturers in the 
production of sorbitic or graph- 
itic steels is not as important 
as the raw materials going into 
the charge. It is true that the 
chemical composition of the 
metal from the various melting 
processes will show a wide vari- 
ance, but this, to a great extent, 
is due to the nature of the charge 
used and the amount of oxida- 
tion of the elements in the melt- 
ing operation. 

Most manufacturers use pig 
iron and steel in the charge. 
Those using the duplex process 
use cupolas as the melting me- 
dium and coke plays an impor- 
tant role in the successful oper- 
ation of the cupola. 


(The second section of this paper will ap- 
pear in the October issue of American 
Foundryman.) 


Gen. Hammond Is Made 
Chicago Ordnance Head 


RIG. GEN. THOMAS §. 

HAMMOND, president of 
the Whiting Corporation, 
Harvey, IIl., until his resignation 
last January to become affiliated 
with the Chicago Ordnance Dis- 
trict, has been promoted from 
Deputy Chief to Chief of that 
ordnance district, according to 
announcement August 15. Gen- 
eral Hammond succeeds Brig. 
Gen. Donald Armstrong, who be- 
comes chief of the new ordnance 
automotive center at Detroit, 
about September Ist. 


This is the second promotion 
received by General Hammond 
since he first became production 
advisor to the district, and he is 
said to be the first civilian to dis- 
place an Army officer as active 
head of an important ordnance 
district. 


As head of the Whiting firm, 
General Hammond has always 
been extremely active in foundry 
affairs, serving as a Director of 
the American Foundrymen’s As- 
sociation, Vice-President, and 
President in 1932-33. For many 
years he has been a leader in a 
number of commercial and in- 
dustrial associations, including 
the Foundry Equipment Manu- 
facturers Association, National 
Founders Association, National 
Metal Trades Association, and 
Illinois Chamber of Commerce. 

General Hammond has been 
active in military work since 1915, 
on the Mexican border in 1916, 
Colonel of Artillery overseas in 
1917-18, and in the National 
Guard thereafter. 





O.P.A. Opens Chicago 
Metropolitan Office 


HE Office of Price Admin- 
istration has requested the 
Association to announce to its 
members that it has established 
a new price division office for 
the Chicago Metropolitan Area 
at Room No. 846, 228 N. LaSalle 
St., Chicago, telephone Franklin 
4303. The new office is under the 
direction of Dr. Elmo P. Hoh- 
man. 
This new Metropolitan Price 
Division is not to be confused 
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with the Regional Office of the 
same Price Division. The Chi- 
cago Metropolitan Office of 
O.P.A. covers the city proper 
and surrounding suburban area, 
extending from the Indiana line 
through the western and north- 
ern suburbs to Waukegan. The 
Regional Office supervises the 
work of the entire region of 
seven states. 


The Chicago Metropolitan 
Price Division is in charge of all 
price matters pertaining to 
O.P.A. which originate within 
the territory mentioned, and its 
opening is part of a plan of de- 
centralization under which con- 
tacts between O.P.A. and busi- 
ness men are to be made more 
direct and convenient. 





Analyzes Problem of 
Protection of Records 


LANTS which have under- 

taken measures of protection 
during wartime undoubtedly 
have found the question of pro- 
tecting company records a puz- 
zling one. A helpful analysis of 
the problem was recently made 
by the Atlantic Refining Co., 
Philadelphia, and is reported in 
an article by P. G. Wharton, gen- 
eral auditor, in the “Executives 
Service Bulletin” published by 
the Group Division, Metropoli- 
tan Life Insurance Co., vol. 20, 
No. 6, June 1942. 


The article refers to British 
experience in safeguarding rec- 
ords, who claim that very little 
protection exists if both origi- 
nals and duplicates are kept in 
the same building, or even in the 
same town. The British view is 
that records must be distributed 
sufficiently far apart to make 
positive that both originals and 
duplicates cannot be destroyed 
in one attack. 


The Atlantic organization 
classifies all records into four 
broad groups, based on relative 
importance. Class 1 includes 
“Vital Records” indispensable to 
business; Class 2, “Important 
Records” that can be reproduced 
Only at considerable expense; 
Class 3, “Useful Records” whose 
loss would be inconvenient but 
hot vital; and Class 4, “Nones- 
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sential Records” of no long-term 
value. The article gives details 
on the type of records covered 
by each of the four groups. 
Methods of reproduction are dis- 
cussed, and recommendations 
made for appointment of an over- 
all committee to handle the prob- 
lem, as well as delegation of in- 
dividuals in each section, group 
or department to be responsible 
for removing all records to safe 


places in case of air raids. 

General recommendations for 
protection of valuable records 
also are contained in the new 
“Code for Recommended Prac- 
tices for the Protection of Life, 
Property and Production in the 
Foundry Industry,” drawn up by 
the A.F.A. Industrial Hygiene 
Codes Committee, headed by Jas. 
R. Allan, International Harves- 
ter, Co., Chicago. 





Ohio Foundry Receives “10% of 
Payroll” Flag for Bond Buying 


66 DIME From Every Dol- 
lar Every Pay Day” is 
the catchy slogan adopted by the 
U. S. Treasury Department in its 
nationwide program to increase 
the purchase of War Savings 
Bonds on the voluntary pay roll 
savings plan. The goal is to di- 
vert at least 10 per cent of the 
national income into war bonds, 
by voluntary allotment of 10 per 
cent of each employee’s pay for 
that purpose. 
Doing their part as they are in 
the war effort, scores of foun- 
dries have adopted the plan, and 
many castings producers have 
already reached the 10 per cent 
goal. One of these is the Hamil- 
ton Foundry & Machine Co., 
Hamilton, Ohio, who recently re- 
ceived the “10% of Payroll” flag 
of the Treasury Department. 
Employees of the firm reached 


the goal on June 29, just one 
month after qualifying for the 
famed “Minute Man” flag which 
is awarded when 90 per cent or 
more of a company’s employees 
participate in the voluntary war 
bond purchase plan. According 
to P. E. Rentschler, president, 
100 per cent of the Hamilton 
personnel ‘have subscribed, aver- 
aging $5.15 per man per week for 
the buying of more bonds. 

The “10% Flag” was presented 
at a colorful ceremony July 15 
in which company officers, naval 
officers, local bond campaign 
leaders and employee veterans of 
World War I participated. Mr. 
Rentschler presided and called 
attention to his company’s rec- 
ord of production, shipments and 
man hours worked. Commander 
G. H. Bowman, U.S.N. (Retd.), 
inspector of naval material for 


With the old "92%" sign crossed out, and a new "100%" sign erected above it, 
Hamilton Foundry & Machine Co., Hamilton, Ohio, proudly announces that all employees 
now are voluntarily buying war bonds. 
























































P. E. Rentschler (left), president, Hamilton Foundry & Machine Co., Hamilton, 

Ohio, received the Treasury Department "10% of Payroll" flag, a Minute Man on a 

red-white-and-blue target, from Robt. Brown, vice chairman of the local war bond 

committee, July 15. Donald McDaniel, Hamilton's vice president, stands ready to 
hoist the flag to the breeze. 









the Cincinnati district, delivered 
the main address, after which 
the bond flag was hoisted by 
Donald McDaniel, vice president 
of the Hamilton company. 


Wartime Flag Pole 
At the same time a new United 
States flag and flag pole were 
dedicated. To conserve iron and 
steel, the pole was made of two 


old telegraph poles spliced and 
pinned together and bound with 
waxed cord instead of steel wire 
and bands, with a cast iron eagle 
on top. This eagle is a replica 
of one produced years ago in the 
old Sohn & Rentschler foundry, 
operated by P. E. Rentschler’s 
grandfather, one of the organiz- 
ers of today’s Hamilton firm. 
The new national colors were 
hoisted by Lt. Wm. Morrisson, 
U.S.N., a veteran of Pearl Har- 
bor and Pacific naval engage- 
ments. Previously a former foun- 
dry employee, Lt. W. Arthur 
Coakes, U.S.A., was introduced 
as one of the 31 company men 
now serving in the armed forces, 





“E” Flag to Be Joint 
Award by Army-Navy 


NEW Army-Navy produc- 
tion award for outstanding 
production records, supplanting 
the present Navy “E,” the Army 
“A” and the Army-Navy Star 
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TARGET FOR TONIGHT 


Maybe they won’t actually come and drop a bomb on your business, but 
the Axis war lords have their eye on it, just the same. They want to wipe 
it out as a competitive force—or take it over lock, stock, and barrel. Here 
is a threat that you can reply to now, today, and in no uncertain terms— 
by buying War Bonds to the very limit of your powers, that our armed 
forces may have the guns, tanks, and planes they need to crush the Axis 
once and for all. 


THE GOAL: 10% OF EVERYONE’S INCOME IN WAR BONDS 


Every American wants the chance to help win this war. When you install 
the Pay-Roll War Savings Plan (approved by organized labor), you give 
“>... your employees that chance. For details of the plan, which provides for 
the systematic purchase of War Bonds by voluntary pay-roll allotments, 
write: Treasury Department, Section S, 709 12th St. NW., Washington, D.C. 


Buy War Savings Bonds 


This space is a contribution to America’s All-Out War Program by 
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award, waS announced recently 
by the War and Navy Depart- 
ments. Hereafter a single award 
will be made jointly by the two 
armed services, thus evidencing 
closer integration between the 
Army and Navy in production 
work. 

The new award will be a swal- 
low-tailed flag with the letter 
“E” in a wreath of oak and 
laurel on a background divided 
into blue and red, with “Army” 
on the red background and 
“Navy” on the blue. Employees’ 
emblems bearing an “E” for “Ex- 
cellence” also will be issued 
jointly. Some plants have al- 
ready qualified for the new 
award, it is learned, and a large 
number of foundries have re- 
ceived the honor of either or 
both Navy “E” and Army “A” 
for their production records in 
past months. 





A.F.A. Detroit Member 
Is Promoted to Major 


AYNE L. COCKRELL, 

member of the Detroit 
chapter of A.F.A. and until re- 
cently Captain in the Ordnance 
Department, Ammunition Divi- 
sion, at Detroit, has been ap- 
pointed a Major, continuing with 
the Detroit Ordnance District. 
Major Cockrell, before entering 
the service, was connected with 
the Mechanical Engineering de- 
partment of Michigan State Col- 
lege at East Lansing, Mich. 





A.F.A. Publishes New 
Foundry Cost Booklet 


NEW 72-page booklet on 

“Foundry Cost Methods” 
has just been compiled and pub- 
lished by the American Foundry- 
men’s Association, and is now 
available to the industry in re- 
print form. The booklet contains 
Papers and discussions selected 
from the large amount of mate- 
tial on foundry costs collected 
by the A.F.A. Foundry Cost 
Committee and presented at an- 
nual conventions of the Associa- 
tion. It is known as Reprint 42-45, 
and is published supplementary 
to Reprint 41-25, “Classification 
of Foundry Cost Factors.” 
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The War, with attendant con- 
trol of both production and prices 
of product, has brought to many 
foundries greater appreciation of 
costs and cost methods. This 
makes it imperative that found- 
ries should have as much infor- 
mation as possible on cost meth- 
ods, so as to aid the industry’s 
contribution to the war effort. 
The new booklet thus presents 
data on cost methods used in all 
divisions of the industry, and in- 
cludes the following valuable 
material: 

(1) “Simplified Cost System 
and Foundry Business Record 
for the Gray Iron Foundry In- 
dustry.” 

(2) “Cost Methods in the Mal- 
leable Iron Industries.” 

(3) “Non-Ferrous Foundry 
Cost Methods.” 


(4) Discussion of above three 
systems, 


(5) Joint Cost Conference on 
the variation in cost estimates 
obtained using different cost sys- 
tems. 


Reprint 41-25, “Classification 
of Foundry Cost Factors,” con- 
tains a comparison of cost fac- 
tors in gray iron, steel, malle- 
able and non-ferrous practice. 
Prepared by the A.F.A. Foundry 
Cost Committee, the report takes 
up each cost classification step 
by step for each division, show- 
ing similarities and dissimilari- 
ties of each factor. Thus the con- 
tents apply to all foundries. 


The new publication, Reprint 
42-45, is available to A.F.A. mem- 
bers at $1.50 per copy, to non- 
members at $3.00. 





A.F.A. Forming New Division 
To Cover Light Alloy Castings 


ECOGNIZING the in- 

creasing demand for alumi- 
num and magnesium castings 
and the rapid growth of those di- 
visions of the foundry industry, 
the American Foundrymen’s As- 
sociation has divided its present 
Non-Ferrous Division to create a 
new Light Alloys Division. The 
present Non-Ferrous Division, 
whose membership included 
those interested in the produc- 
tion of brass, bronze and light 
alloy castings, will become the 
Brass and Bronze Division. 


The first step in the organiza- 
tion of the Light Alloys Divi- 
sion will be the appointment of 
an Advisory Committee to direct 
its activities. Among those who 
have already volunteered for 
service are the following: 

Dr. N. E. Woldman, Chief 
Metallurgical Engineer, Eclipse 
Aviation Division, Bendix Avia- 
tion Corporation, Bendix, N. J.; 
W. E. Martin, Metallurgist, 
Sperry Gyroscope Co., Inc., 
Flushing, N. Y.; Leslie Brown, 
Plant Manager, Magnesium Fab- 
ricators Div., Bohn Aluminum & 
Brass Corp., Adrian Mich.; H. J. 
Rowe, Metallurgical Engineer, 
Aluminum Co. of America, 
Cleveland, Ohio; A. T. Ruppe, 
Foundry Superintendent, Ben- 


dix Products Corp., South Bend, 
Ind.; Carleton C. Hitchcock, 
Superintendent, R. C. Hitchcock 
& Sons, Minneapolis, Minn., and 
B. D. Claffey, Vice-President 
and Manager, General Malleable 
Corp., Waukesha, Wis. 

Other outstanding members of 
the Light Alloys Castings indus- 
try are being approached to serve 
on the Advisory Committee. 

Members and others interested 
in taking part in the activities of 
this new division are requested 
to volunteer services to R. E. 
Kennedy, Secretary, American 
Foundrymen’s Association, 222 
W. Adams St., Chicago, Ili. 





The allowable silicon content 
of Alloy O, A.S.T.M. Specifica- 
tion B 26-41T for Aluminum- 
Base Alloy Sand Castings, has 
been changed from 0.06 max. per 
cent to 0.04 max. per cent. This 
change was necessary to meet 
physical property requirements. 





A new and valuable A.F.A. 
publication, Symposium on Mal- 
leable Iron Castings, containing 
important papers presented at 
previous conventions of the As- 
sociation, soon will be available 
to the industry. 





Rapid Carbon Determination at Furnace of 
Remelted Alloy Steels 


By Roy O. Kern,* Milwaukee, Wis. 


The following paper won the student-author first prize in the annual prize essay contest conducted 
by the Wisconsin Chapter of A.F.A., an activity of the chapter's Student Aid Committee. It is 
printed here on the basis that it is not necessarily offered as data but primarily as an illustration 
of what may be accomplished by chapters in developing interest in the foundry industry among 


Abstract 


The carbon content of this 
series of steels was found to vary 
directly with the Brinell hard- 
ness when quenched from the 
molten state. Since the method 
is of very recent investigation, 
the data are somewhat limited. 


Experiments conducted showed 
that the carbon content in the 
range from 0.15 to 0.45 per cent 
could be accurately determined 
within 0.02 per cent. One dis- 
tinct advantage of the apparatus 
is its ruggedness, which is a 
prime requisite for determina- 
tions at the furnace. 


The method was developed 
principally for use in medium 
sized foundries employing either 
the electric arc or other rapid 
melting equipment. The samples 
taken from the furnace were 
killed with aluminum or ferro- 
silicon and water quenched as 
soon as possible. The bars were 
then ground on an air grinder 
until an area of solid metal was 
found. By finding the Brinell 
hardness of the specimen and 
utilizing a graph similar to that 
shown in Fig. 1, the carbon con- 
tent was found. In the particular 
alloy series mentioned, the re- 
sults obtained were a great im- 
provement over those from the 
fracture test. 


HE National Defense Pro- 
gram has taxed the coun- 
try’s sources of chromium, 
nickel and molybdenum to the 
limit in order to win the present 
war. Not only is the Army and 
Navy depending on the large 
steel manufacturers to supply 
their needs, but also the many 
steel foundries throughout the 
nation. 
In these places funds are often 





*Student in College of Engineering, Mar- 
quette University. 
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Fig. |—Graph used in determining carbon 
content from Brinell hardness of specimens. 


quite limited and the equipment 
for carbon determinations at the 
furnace is frequently insufficient. 
The fracture test is often relied 
upon but with remelt alloy steel 
the fracture test is often little 
more than a guess. In view of 
the short melting time of mod- 
ern furnaces, a rapid and yet 
accurate carbon determination is 
required. The fault of many 
rapid carbon determinators is 
that they are much too delicate 
an instrument to be used around 
a furnace. This physical method 
gives results which can be used 
as a means of control of the car- 
bon content in remelting the 
S.A.E. 4300 type steels. 


Development of the Method 


J. L. Burns, T. L. Moore and 
R. S. Archer* have shown that 
after a drastic water quench the 
higher carbon steels become very 
hard and brittle; and that the 
maximum hardness of both plain 
carbon and alloy steels is, accord- 
ing to the graph shown in Fig. 2, 
mainly a function of the carbon 
content. 


In any particular remelt heat 
of the low alloy steels such as 
S.A.E. 4330, the alloy content 
remains practically constant 
throughout the heat. This was 
found to be true by analyzing a 
series of samples from different 
stages of many heats, the analy- 
ses being shown in Table 1. Bars 
A were taken immediately after 
the melt-down, bars B after the 
boil, bars C after recarburization 
with pig iron, and bars D at the 
time the heat was tapped. The 
data on the two heats shown was 
found to be typical of many 
other heats of remelted steel of 
the type mentioned. 





' *Transactions, American Society for Test- 
ing Materials, 1938, vol. 36, pp. 1-36. 





45 


Cacbhon Determination Curve = 





8 


SAL 4300 Series 








A 


/~ Wo - FIFA 





Corbor Content (%) 


Pedy 


/ Drastico/ly Quenched fram 
molten stote 17 tH,0 af SOF 


/°x /4°*% 5” bors 



































350 390 430 470 


510 550 590 630 


Brine// Hordness Number 


Fig. 2—Graph showing that maximum hardness of both plain carbon and alloy steel i 
mainly a function of carbon content. 
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Table | 
Chemical Analyses of Two Heats of Low Alloy Steels 


Heat O-1362 
Caren, per Cent o.....5...5..6... 3 
Meneanese, per cent ............:..........- 
Chromium, per cent .......................... 
ge 
Molybdenum, per cent ..................... 


Heat O-1364 


Care, er Cent. ...............:..4.-..... 
Maeseenete, per cent ........................- 
Chromium, per cent ........................... 
a Se eee ioe 
Molybdenum, per cent ......................- 


The results in Table 1 were 
compiled from the remelting data 
of small heads and gates of 
§.A.E. 4330 in an electric melt- 
ing furnace of 2500 lbs. capacity, 
with an acid silica lining. Time 
of the heats was approximately 
70 minutes and the power con- 
sumption 900 kwh. per 2500-lb. 
charge. Iron ore was added to 
the extent of 2.3 per cent of the 
charge. 

From these data it is possible 
to see that the only constituents 
that vary to any extent during 
melting and refining are the car- 
bon and manganese. It is pos- 
sible to assume, then, that the 
difference in hardness between 
a drastically water quenched bar 
corresponding to composition A 
and that of B is due largely to 
the difference in carbon and 
manganese contents. In the pres- 
ence of chromium and molyb- 
denum to the extent indicated, 
the hardening effect of 0.20 per 
cent manganese would be quite 
negligible. Consequently the per- 
ceptible hardness difference be- 
tween water-quenched A and B 
would be due primarily to the 
difference in carbon contents. 
The log of an actual heat would 
best describe the application of 
this method of carbon deter- 
mination. 


Log of One Heat 
In this particular heat 2500 
Ibs. of a steel of the following 
analysis was ordered: 


Per Cent 
EE. 0.25-0.35 
Manganese ................ 0.50-0.80 
ER 0.25-0.50 
Chromium .................. 0.59-0.70 
SS 5 AALS 1.75-2.00 
Molybdenum ............ 0.35-0.40 


Twenty-four hundred and 
SEPTEMBER, 1942 


A B Cc D 
dethine 0.28 0.22 0.29 0.31 
Eooeces 0.48 0.24 0.26 0.55 
iin 0.67 0.56 0.54 0.68 
— 2.03 2.00 2.00 2.18 
sat 0.32 0.30 0.30 0.34 
Sade 0.23 0.18 0.28 0.30 
hecioe 0.51 0.21 0.23 0.63 
anil 0.61 0.55 0.53 0.64 
ete 1.86 1.85 1.85 2.06 
arene 0.29 0.28 0.27 0.33 


sixty pounds of heads and gates 
of the following analysis was 
charged for the heat: 


Per Cent 
EERE rE eS 0.31 
Manganese .................... 0.53 
ESS TR eimreete tee 0.35 
oe eee 0.68 
SSIES aaa 1.85 
Molybdenum ................ 0.34 


The carbon arc furnace was of 
2500 lbs. capacity with acid lin- 
ing. The furnace tests were cast 
in a steel mold and killed with 
approximately one-half ounce of 
50 per cent ferrosilicon. As soon 
as the metal had solidified 
slightly, the bar was quenched 
in a tank of water at about 50°F. 

During quenching the bar was 
swished back and forth vigor- 
ously to get as drastic a quench 
as possible. The bars were then 
ground, being careful not to heat 
the specimen excessively and re- 
move some of the hardness due 
to quenching. In order to insure 
an accurate Brinell reading, the 
bars were tested in three places 
within an area of two square 


inches. The carbon contents were 
then read from the graph. 

The furnace log in Table 2 
will serve to show the melting 
practice followed in the develop- 
ment and use of this method of 
carbon determination. 

The log of Table 2 shows how 
the Brinell method of carbon de- 
termination fits into a fast melt- 
ing practice. By this method 
the time required to determine 
the carbon content is 2 minutes 
15 seconds from molten metal. 
The accuracy has proven to be 
within 0.015 per cent carbon. 


Conclusion 

The relationship between car- 
bon content and hardness of steel 
has long been known to exist, 
but the relationship has not been 
widely exploited for the deter- 
mination of carbon. The water 
quench-Brinell hardness method 
has proven accurate for the 
S.A.E. 4300 steels from 0.15 to 
0.45 per cent carbon. Using the 
Rockwell machine instead of the 
Brinell apparatus, the range 
could undoubtedly be extended 
to 0.50 per cent carbon. 

Considerable work is being 
done on the S.A.E. 1000 series 
from 0.15 to 0.45 per cent carbon 
as well as the low manganese 
steels. Work of this type re- 
quires a great deal of time when 
carried on in a foundry, since 
days often elapse between heats 
of similar steel. 

The determination of carbon 
by this method has resulted in 
keeping the carbon content of 
this particular foundry’s remelt 


Table 2 
Melting Furnace Data 


Heat Number O—1363 S.A.E. 4330 March 20, 1942. 
Time: Operation 
10:00 A. M........... Charging complete, power on high tap. 
10:40 A. M........... Meltdown complete; first test BHN 444, 0.25 per cent Carbon. 
IG4a A. Oe.........:. Low tap. 
50590 A. Tin... 55 lb. Iron Ore added. 
10:53 A. @........... Boil started. 
11:00 A. M........... Boil complete, second test BHN 401, 0.19 per cent Carbon. 
13a &, Be... 80 lb. Pig Iron added. 
11:06 A. M........... Third test BHN 461, 0.28 per cent Carbon. 
11:10 A. M........... The following were added: 
10 lb. 50 per cent Ferrosilicon. 
22 lb. 80 per cent High carbon Ferromanganese. 
4 lb. 71 per cent Low carbon Ferrochrome. 
2 lb. 62 per cent Ferromolybdenum. 
5 lb. Nickel (100 per cent). 
11:13 A. B........... Heat finished; Temperature 3150°F. 
11:14 A. E........... Heat tapped, 5 lbs. Aluminum added as deoxidizer in ladle. 
11:20 A. M........:.. Heat poured, final test BHN 495, 0.32 per cent Carbon. 


Combustion test for carbon showed 0.33 per cent Carbon. 











S.A.E. 4330 between 0.28 and 0.32 
per cent, which has greatly stand- 
ardized its heat treatment. This 
standardization consequently re- 
duced the cost and time of pro- 
duction of this steel. 
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How U. S. Science Is 
Geared to War Effort 


HE result of 18 months’ op- 

eration of the Metals and 
Minerals Advisory Committee of 
the National Academy of Sci- 
ences recently was announced by 
Frank B. Jewett, president of 
the Academy. Some 113 reports 
have been furnished the War 
Production Board and the Office 
of Price Administration by the 
Committee, 53 dealing with met- 
als substitution and conservation ; 
47, ferrous minerals and ferro- 
alloys; 4, tin smelting and recla- 
mation; and 9, non-metallic min- 
erals. The reports dealt princi- 
pally with problems arising from 
the necessity for allocation and 
substitution of materials, for 
both war production and civilian 
use. 

The War Metallurgy Commit- 
tee, with its Advisory Commit- 
tee, functions as a nerve center 
for all metallurgical research or- 
ganizations and departments in 
the United States. Through it 
the services of any or all metal- 
lurgical research, personnel and 
facilities are made available 
quickly for the Army and Navy. 
Thus, the experience and ability 
of some 10,000 scientists and lab- 
oratory men can be called upon 
at a moment’s notice for the solu- 
tion of metallurgical problems 
created by the war. 
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America's set-up for handling metallurgical research problems arising out of the war program. 

Some 10,000 technical men in the U.S. are available for solution of problems delegated to the 

new War Metallurgy Committee of the National Academy of Sciences, and its Metals and 
Minerals Advisory Committee. 


Committee Functions 

It is not intended that the 
Committee should act as a clear- 
ing house for new ideas and 
short-cuts constantly being pro- 
posed to help win the war. That 
function belongs to the Office of 
Scientific Research and Develop- 
ment, and its National Defense 
Research Committee. The War 
Metallurgy Committee will col- 
lect data as requested by W.P.B. 
or O.S.R.D., and plan and super- 
vise research projects for either 
war materials or armaments. 

The War Metallurgy Commit- 
tee is composed of 26 members, 
headed by Clyde Williams, di- 
rector of Battelle Memorial In- 
stitute, Columbus, Ohio. The 
Advisory Committee consists of 
63 regular members and many 
special members, divided into 
five groups, as follow: Ferrous 
Minerals and Ferroalloys, Metals 
Conservation and Substitution, 
Non-Metallic Minerals, Tin 
Smelting and Reclamation, and 
an Alumina Sub-Committee. 





Car Wheel and Locomotive 
Cylinder Specifications With- 
drawn— Standard Specifications 
for Cast Iron Locomotive Cylin- 
ders A 45-14 and Tentative 
Specifications for Chilled-Tread 





Cast Iron Wheels A 46-30T have 
been withdrawn by A.S.T.M. 
The sub-committees studying 
these specifications have been 
disbanded. A new sub-committee 
will be appointed to propose new 
standards for locomotive cylin- 
ders which will bring the re- 
quirements in line with present 
practice. 





Committee Wants Pig 
Iron Samples to Study 


REVIEW of the A.F.A. 

Committee on Pig Iron 
Qualities, including a new re- 
quest for samples of iron for in- 
vestigation, was recently re- 
ceived from Dr. Jas. T. 
MacKenzie, American Cast Iron 
Pipe Co., Birmingham, as chair- 
man of the group. The commit- 
tee was first organized in 1930 
under the Gray Iron Division, 
following a session of the Amer- 
ican Institute of Mining and 
Metallurgical Engineers, and 4 
session at the 1927 A.F.A. con- 
vention. 

Both meetings brought to- 
gether men of the industry for 
discussion of the relation of 
blast furnace practice to the 
qualities of pig iron. The com 
mittee thus was formed to ob- 
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tain samples of any pig iron 
which apparently was believed 
to be giving foundrymen trouble, 
even though the ordinary analy- 
sis of a lot of pig iron might be 
practically identical in other lots 
which were giving no trouble. 

Dr. MacKenzie, in his review, 
stated that it has long been the 
desire of his committee to ob- 
tain well authenticated samples 
of two such pig irons in order to 
make an intensive study of the 
composition with special refer- 
ence to gases and unusual ele- 
ments, and also of its perform- 
ance under properly controlled 
conditions in such tests as 
shrinkage, fluidity, section sensi- 
tivity, chill tendency, etc. 

“In the life of the committee,” 
he said, “several cases have ap- 
peared, but it was found that 
factors other than the pig iron 
were responsible. It is well 
known that arsenic, antimony, 
tin and other injurious elements 
are frequently encountered in 
scrap piles today. On the other 
hand, an especially good actor 
in the foundry may have titan- 
ium, vanadium and even alum- 
inum in small quantities.” 

For complete analysis by the 
committee, samples weighing 
only 3 or 5 lbs. each would be re- 
quired. Foundrymen who have 
had trouble which they believe 
is caused by a certain lot of pig 
iron, the ordinary analysis of 
which is practically the same as 
other lots free from trouble, are 
asked to communicate direct 
with Dr. MacKenzie. 





Conducts Time Studies 
of Apprentice Entries 


YPICAL of the greater real- 
ization of the importance of 
apprentice training throughout 
the foundry industry, is the 
broader interest displayed by 
foundry executives this year in 
connection with the A.F.A. Na- 
tional Apprentice Contests. More 
apprentices were entered, more 
enthusiasm and interest was dis- 
played in their work, and in most 
cases the results showed that the 
boys reacted favorably to this 
increased encouragement. 
A number of companies who 
entered apprentices, it is known, 
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conducted time studies on their 
entrants. One of these companies 
is E. I. Du Pont de Nemours & 
Co., at their Wilmington, Del., 
shops, who had two boys entered 
in the national contests. The re- 
sult of a time study made on one 
of this company’s entrants in the 
patternmaking contest, is shown 
in Fig. 1. 

It is interesting to note that 
this particular apprentice had 
been enrolled in the apprentice- 
ship class for only six months, 
and the pattern entry he submit- 
ted was the first pattern he had 
ever made. In view of his rela- 
tively short experience, the time 
consumed for the various opera- 
tions was very satisfactory. 





Northwestern Tech Adds 
Modern Foundry Shop 


F INTEREST to foundry- 

men is the modern foundry 
installation recently added to 
the facilities of the new Tech- 
nological Institute of North- 
western University, Evanston, 
Ill. Representing an investment 
of $20,000, the foundry will be 
used in connection with the In- 
stitute’s 5-year technical course, 
beginning this fall term. 

The new foundry unit in- 
cludes a modern sand prepara- 
tion unit with dust collector, a 
core oven, two types of molding 
machines, benches for hand 
molding, electric and gas-fired 
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Fig. |—Time study sheet of apprentice in patternmaking contest, 
after only six months of apprenticeship. 





Foundry installation at Northwestern Uni- 
versity's new Technological Institute, Evan- 
ston, Ill. Top—The foundry floor, showing 
electric furnace, molding machines, and 
overhead monorail. Center—Sand condition- 
ing unit includes screening, bucket loader, 
mixer and storage bins. Bottom—Tapping 
the rocker electric furnace into a ladle for 
pouring. 


melting furnaces, a monorail 
materials handling system, pat- 
tern shop, and complete sand 
testing equipment. 

Institute courses involve con- 
siderable co-operation with in- 
dustry. After the first year, 
students alternate classroom 
work with work in industrial 
plants, at 3-month periods. Foun- 
dry practice and pattern mak- 
ing is a required course for all 
mechanical and industrial engi- 
neering students, with pattern 
making given the first year, and 
foundry practice the third year. 

Shop courses will be under 
supervision of Dr. B. H. Jen- 
nings, head of the Department 
of Mechanical Engineering. 
Royal G. Bigelow, associate pro- 
fessor of industrial engineering, 
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will direct the courses, assisted 
by Frank H. Peterson as instruc- 
tor in foundry practice, and R. S. 
Lindenmeyer, assistant professor 
of industrial engineering, as in- 
structor of pattern making. 





Certify Clauses Added to 
Non-Ferrous Specifications 


AE sa following clause dealing 

with certification has been 
added to A.S.T.M. specifications 
covering high-leaded tin-bronze 
sand castings (B 144-41T), 
leaded yellow brass sand cast- 
ings for general purposes (B146- 
41T), high strength yellow brass 
and high strength leaded yellow 
brass sand castings (B147-41T), 
aluminum bronze sand castings 
(B 148-41T) and leaded nickel 
brass and leaded nickel bronze 
(B 149-41T): 

“Certification—In the case of a 
product manufactured in advance and 
supplied for sale from stock by the 
manufacturer, jobber, or other dealer, 
the product may upon request of the 
purchaser be certified by the manu- 
facturer as conforming to these spe- 
cifications subject to the following 
procedure: Not less than two tension 
tests, from different heats, and not 
less than one chemical analysis, shall 
be made by the manufacturer from 
each day’s melt. Records of the ten- 
sion test results and chemical 
analysis shall be systematically made 
and maintained and shall be basis 
for certification. In lieu of the man- 
ufacturer’s certification and upon 
written request by the purchaser, 
these records may be examined by 
the purchaser or his accredited rep- 
resentative upon the manufacturer’s 
premises.” 





California U. Conducts 
Steel Castings Course 


LECTURE course on steel 
foundry practice now is be- 


.ing conducted at the University 


of California, Berkeley, Calif., as 
a part of its engineering science 
and management defense train- 
ing work, according to informa- 
tion received from Thos. J. 
Adams, chief of inspection and 
metallurgical staffs, Columbia 
Steel Co. Mr. Adams, who con- 
ducts the course, states that 72 
students now are enrolled. 

The purpose of the course is 
stated as follows: “To train 
foundry foremen and supervisors 
in metallurgical principles neces- 








sary to the successful production 
of sound castings.” It is interest- 
ing to note that a prerequisite 
to enrollment is employment in a 
foundry producing castings for 
defense. 

The course consists of 20 lec- 
tures, covering the following 
subject matter: Historical Intro- 
duction, Open-Hearth Furnace, 
Basic Open-Hearth, Bessemer 
Process, Electric Furnace Proc- 
ess, Design of Pattern Equip- 
ment, Steel Casting Design (2 
lectures), Sand Control, Core 
Making, Molding Practice, Gat- 
ing, Heading and Venting (3 lec- 
tures), Melting Practices (2 
lectures), Alloy Cast Steel (2 
lectures), and Heat Treatment of 
Steel Castings (2 lectures). 





Book Review 
By Dr. H. Ries,* Ithaca, N. Y. 


Feldspar in Illinois Sands, by 
H. B. Willman, Illinois Geologi- 
cal Survey, Report of Investiga- 
tions, No. 79, 1942. Although this 
report was prepared with the 
idea that feldapathic sands of 
Illinois might be used as a source 
of feldspar by separating the 
grains from the quartz grains, it 
touches on a matter of interest 
to foundrymen. Feldspar fuses 
at an appreciably lower temper- 
ature than quartz, and in steel 
casting it has been said that 
silica sands with an appreciable 
feldspar content cannot be used 
either in molds or cores because 
of the lowered refractoriness of 
the sand. The report covers not 
only sand deposits, but also 
sands produced by crushing 
sandstone. Feldspar_ contents 
are given for sandstones, pregla- 
cial sands, dune sands, river 
sands, beach sands, and glacial 
sands. The sand deposits of all 
the areas studied are described 
in some detail. It is worth sug- 
gesting that if the feldapathic 
sands were ever treated to re- 
cover their feldspar content, the 
quartz obtained as a by-product 
might be sold to foundries. 


*Technical Director, A.F.A. Committee om 
Foundry Sand Research, Ithaca, N. Y 





The Microscope in Cast Iron 
Metallurgy, published by A.F.A. 
is written for practical shop men 
as well as metallurgists. 
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Cupola Blast Control 


By S. A. Herres* and C. H. Lorig,** Columbus, Ohio 


The following paper was presented in London, England, June 20, 1942, before the 39th annual con- 
ference of the Institute of British Foundrymen. It was prepared as a technical supplement to the 5th 
Edward Williams Lecture paper, on “Foundry Teamwork," by Dr. H. W. Gillett, chief technical adviser 
of Battelle Memorial Institute, and is an interesting contribution to an extremely pressing current prob- 


HE foundry cupola has long 

produced cast iron under 
operating conditions which 
amaze most metallurgists. There 
are scarcely any limits to the 
size, quantity, or quality of the 
scrap, pig-iron, fuel, or flux 
which have been used. Metal has 
been produced from almost any 
design of cupola operated with 
little or no real attempt at con- 
trol. An unusually large num- 
ber of compensating variables 
tend to produce iron of a kind 
even when the amounts of charge 
materials and blast differ widely 
from plant to plant and from 
time to time in the same cupola. 


When, by chance in uncon- 
trolled cupola melting, certain 
quantities of metal, coke and air 
are brought together under favor- 
able conditions, the molten prod- 
uct will have excellent proper- 
ties. But the use of a given 
grade of iron from a certain 
cupola must be governed by 
minimum, not maximum, proper- 
ties. To meet more rigid specifi- 
cations of physical properties, or 
more difficult casting conditions, 
some standardization of the 
melting operation is required. 


A working theory of the 
cupola must depend on a com- 
plete understanding of the reac- 
tions taking place during melt- 
ing. Because of the large number 
of variables concerned, because 
the speed of cupola melting is 
too great to allow many of the 
possible reactions to proceed to 
equilibrium, and because our 
means of observing the procedure 
of high temperature reactions 
are rather limited, such a theory 
has not yet been worked out. 
However, a study of the chemical 


_ 


*Formerly Research Associate, Battelle 
emorial Institute, now Lieut., Engineering 
Corps, U. S. Army. Prior to entering service, 
Mr. Herres was retained by the A.F.A. 
upole Research Committee to abstract the 
available literature on cupola operations, and 
Submitted over 600 abstracts of the subject 
Published since 1920. 


**Supervisor, Foundry Department, Battelle 
emorial Institute. 
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lem, closer control of cupola operations. 


and physical properties of the 
raw materials and products of 
the cupola allows certain con- 
clusions to be made in the effort 
to develop the cupola into the 
precise melting tool we may ex- 
pect in the future. 


Standard Conditions 

To obtain uniform tempera- 
ture and melting rate in the 
cupola, it is necessary to stand- 
ardize: The quantity and quality 
of the coke and metal charges; 
the ratio of oxygen in the air 
blast to carbon in the coke; and 
conditions for bringing oxygen 
and carbon together. 


The latter condition depends 
on the amount of surface of coke 
exposed to air, the velocity of 
the air, and secondary reactions 
and catalysts which affect the 
rate and degree of completion of 
the reaction between oxygen and 
carbon. In the foundry, these 
conditions may be considered 
constant and neglected when: 


(1) Coke size, porosity, and 
chemical analysis are held 
reasonably constant; in other 
words, when a satisfactory coke 
is bought from a dealer who can 
be relied upon to supply coke 
with uniform chemical and 
physical properties. 

(2) The melting zone and 
tuyere ratios are held constant, 
or when the melting zone is 
patched to correct size after each 
heat with a grade of refractory 
which will not burn away exces- 
sively, and when the tuyeres are 
kept free of slag. 

(3) Charging practice is uni- 
form and no excessively large or 
very fine material is charged, 
i.e., there should be no bridging 
(hang-ups) or chanelling of 
charges. 

(4) Uniform kind and quality 
of flux is used, slagging is satis- 
factory, and no large amount of 
air escapes thru slag hole. 

The coke-to-metal ratio which 
gives the best results may be 


found by experiment for a given 
coke and a certain metal charge. 
Any change in coke quality or 
size, or change in metal mix, will 
require a change in coke ratio 
for optimum results. For ex- 
ample, an increase of steel in the 
mix, or the use of large pieces 
of iron scrap, will require more 
coke for melting. 


Oxygen-Carbon Ratio 


When all other factors have 
been taken into account, the 
efficiency of cupola melting will 
be largely dependent on the oxy- 
gen-to-carbon ratio. Performance 
of a particular cupola as judged 
by quality and temperature of 
metal at spout, melting losses, 
and economy of coke consump- 
tion, is most satisfactory when 
a certain critical quantity of 
oxygen is supplied to burn the 
coke. 

This quantity may be found by 
experiment, provided the opera- 
tor can measure and control the 
amount of oxygen blown into the 
cupola for a given amount of 
coke. To determine it, one 
should first examine all losses of 
air in the entire blast system. 
Any serious and variable loss of 
air beyond the point of measure- 
ment of air blast will invalidate 
any readings obtained. One 
should then examine the method 
of measuring the air. 


A pressure gauge gives 
valuable information about the 
conditions inside the cupola, but 
is of no use in determining the 
amount of air blown into the 
cupola. A differential gauge of 
the usual Pitot or orifice type 
will give the relative volume of 
air, and if correctly installed and 
calibrated, will come close to the 
actual cubic feet per minute. 
There are several air weight- 
type gauges on the market which 
compensate for changes in atmos- 
pheric temperature and pressure 
and, excepting the single factor 
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of humidity, give automatically 
a constant weight of oxygen. 

Provided the volume is de- 
termined by a differential type 
of volume meter, a simple cor- 
rection can be made with the aid 
of a chart, such as shown in Fig. 
1, to obtain a given weight of 
oxygen per unit time. Tempera- 
ture and barometer readings are 
taken at a protected point near 
the blast intake (the thermometer 
should be shielded from radiant 
heat, either from the sun or a 
nearby furnace). A straight-edge 
placed in line with the tempera- 
ture reading on Scale Tos of Fig. 
1 and the barometer reading on 
Scale B gives the percentage of 
normal blast on Scale V. The cu- 
bic feet per minute of blast de- 
sired (for normal conditions) is 
multiplied by this percentage, 
and the blast control regulated 
to give the volume reading ob- 
tained as the product. 

By always making this correc- 
tion to normal conditions, the 
same weight of oxygen per cu. 
ft. will be blown into the cupola, 
regardless of conditions of tem- 
perature and pressure. Of course, 
temperature and pressure may 
vary through the day. How often 
the blast should be changed de- 
pends on the accuracy of blast 
measurement obtainable and the 
degree of control desired. 


Effect of Moisture on Ratio 
The amount of moisture in the 
air also has an effect on the oxy- 
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gen-to-carbon ratio. Compared 
with the effects of temperature 
and pressure, the influence of 
moisture is minor. Some foun- 
dries, however, are troubled with 
changes in atmospheric humidity. 
A few of these have installed 


air conditioners to insure a con- 


stant moisture content in the air 
blown into their cupolas. 

One foundry corrected for the 
amount of carbon required to 
dissociate the moisture in the 
blast by adding extra coke on 
days when the humidity was 
high.* Coke to supply heat for 
the endothermic reaction and to 
heat the moisture in the air to 
reaction temperature was not 
taken into account. Fig. 3 shows 
the total amount of coke to com- 


pensate for all these factors, also - 


the increase in blast required to 
compensate for the humidity. 
The amount of coke per hour, 
determined by following a verti- 
cal line to the bottom of the 


chart from the intersection of 


the blast rate (horizontal) and 
humidity (sloping) lines, should 
be divided equally over the 
regular coke charges for one 
hour. Humidity corrections are 
made after applying the correc- 
tion of Fig. 1, and on the basis 
of the actual volume of blast 
entering the cupola. 

Before Fig. 3 can be used, the 
grains of moisture per cu. ft. of 
blast must be determined and 


*Dwyer, P. 


28-31, 72. 








; “Cupolas Supply Iron Con- 
tinuously,” The Foundry, November, 1934, pp. 


corrected for standard condi- 
tions. Humidity is determined by 
dry bulb (ordinary thermometer) 
temperature, barometer, and wet- 
bulb temperature. Wet-bulb tem- 
perature may be measured by 
whirling a sling psychrometer, 
preferably of the type recom- 
mended by the U. S. Weather 
Bureau, in the vicinity of the 
blast intake and taking readings, 
However, the calculation of hu- 
midity from these three variables 
is rather difficult, and the usual 
form of psychrometric chart is 
not a great deal of help. 


Determining Humidity 


Fig. 2 has been worked out in 
an attempt to simplify the de- 
termination of humidity for blast 
calculations. A straight-edge 
placed through the dry-bulb 
temperature on Scale Tos and 
the wet-bulb temperature on 
Scale Tws will give a reading 
on Scale G of grains of water 
per lb. of dry air. The straight- 
edge is then placed through the 
dry-bulb temperature on Scale 
Tos and the intersection of the 
wet-bulb and dry-bulb lines at 
the right-hand side of the page, 
and a reading of cu. ft. of air 
plus water vapor per lb. of dry 
air is taken on Scale D. Dividing 
the first reading by the second 
and making the indicated bar- 
ometer correction gives the 


grains of water vapor per cu. ft. 
of air 
cupola. 


actually entering the 
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The crossing lines at the right- 
hand side of Fig. 2 are necessary 
because the volume of a lb. of air 
varies with the per cent satura- 
tion. Dry bulb (sloping) and wet 
pulb (dotted) lines intersect at 
the top of the dry bulb line when 
the two temperatures are equal. 
This indicates that the air is 
completely saturated with water 
vapor. Points down and to the 
right on dry bulb temperatures 
show that the air is only partially 
saturated and will occupy less 
volume per lb. of dry air. The 
lower end of dry bulb tempera- 
ture line is for completely dry 
air. 

Figs. 2 and 3 may also be used 
in connection with air-weight 
blast control. Obtain readings on 
Scales G and D, Fig. 2, as above. 
Let W = lbs. of air per min. as 
indicated by air weight meter. 
Then, W X (1 — G/7000) X D 
— cu. ft. of air per min. for use 
in Fig. 3. 


Conclusions 

Every foundry interested in 
maintaining quality and economy 
in connection with cupola melt- 
ing practice should base air blast 
supply on a constant weight of 
oxygen. Supervision and control 
equipment for making the tem- 
perature-pressure correction, as 
outlined above, will prove an 
economical investment. Many 
foundry manuals give instruc- 
tions for installing home-made 
volume meters, and the cost of a 
barometer and thermometer is 
nominal. 


Where a critical type of cast- 
ing is made, and where intelli- 
gent supervision and close con- 
trol are available, compensation 
for humidity changes should 
also be made. 


Examples of Blast Correction 

I—Hot Summer Day — Ob- 
served conditions: 100° F. dry 
bulb temperature; 85° F. wet 
bulb temperature; 28 in. of mer- 
cury, barometer reading; 10,000 
cu. ft. per min. of dry air at 
Standard conditions = base blast 
figure.* 

Refer to Fig. 1.—A straight 
line through 100° F. on Scale 
Tos and through 28 in. of mer- 
cury on Scale B gives 115 per 
cent on Scale V. 
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10,00 X 115/100 = 11,500 cu. ft. 
per min. 


Refer to Fig. 2.—A straight 
line through 100° F. on Scale 
Tos and 85° F. on Scale Tws 
gives 160 grains per lb. of dry 
air on Scale G. A straight line 
through 100° F. on Scale Tos and 
the intersection of 100° F. dry 
bulb (solid line) and 85° F. wet 
bulb (dotted line) gives 14.65 cu. 
ft .on Scale D. 


160 X 28 





= 10.2 grains of 
14.65 X 29.92 
water per cu. ft. of blast. 


Refer to Fig. 3.—Find inter- 
section of 11,500 cu. ft. (horizon- 
tal line) and 10.2 grains (sloping 
line). A vertical line to bottom 
of chart from this intersection 
shows that 1,235 lbs. of coke 
should be added to base coke 
chargest each hour. 

The table on Fig. 3 shows that 
for 10.2 grains the blast should 
be increased 10 per cent (correc- 





*If no compensation is made for variations 
of weight of oxygen in a given volume of 
air, the cupola efficiency will vary somewhat 
with atmospheric conditions. The base figure 
is obtained by observing the blast volume 
on a day when the cupola performance is par- 
ticularly good, and figuring backwards from 
the charts, or the equations in the Appendix, 
to obtain the equivalent amount of dry air at 
standard conditions. Changes in base figure 
should be made whenever the coke or metal, 
qualities or ratios, are changed. All such 
changes should be made very gradually, 
—— blast volume being chosen on basis 
of metal temperature, fluidity or castability, 
etc., melting losses, and coke consumption. 


tBase coke charge is obtained by subtract- 
ing the coke correction from the actual 
amount of coke charged on a day when the 
cupola performance was judged to be good. 


tion based on standard condi- 
tions). Correcting this figure to 
observed conditions by means of 
the result already obtained from 
Fig. 1 gives: 10.0 X 115/100 = 
11.5 per cent. 


11,500 + 11,500 X 11.5/100 = 
12,820 cu. ft. per min. 


II — Winter Day — Observed 
conditions: 35° F. dry bulb tem- 
perature; 25° F. wet bulb tem- 
perature; 30 in. of mercury, 
barometer reading; 10,000 cu. ft. 
per min. of dry air at standard 
conditions — base blast figure. 

Refer to Fig 1.—A straight 
line through 35° F. on Scale 
Tos and through 30 in. of mer- 
cury on Scale B gives 95 per cent 
on Scale V. 


10,000 X 95/100 = 9,500 cu. ft. 
per min. 


Refer to Fig. 2.—A straight 
line through 35° F. on Scale Tos 
and 25° F. on Scale Twp gives 3 
grains per lb. of dry air on Scale 
G. A straight line through 35° 
F. on Scale Tos and the inter- 
section of 35° F. dry bulb (solid 
line) and 25° F. wet bulb 
(dotted line) gives 12.48 cu. ft. 
on Scale D. 


20 X 30 
= 1.6 grains per cu. ft. 
12.48 X 29.92 
of blast. 
Refer to Fig. 3.—Find inter- 
section of 9,500 cu. ft. (horizon- 
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tal line) and 1.6 grains (sloping 
line). A vertical line to bottom 
of chart from this intersection 
shows that 160 lbs. of coke 
should be added to base coke 
charges each hour. 

The table on Fig. 3 shows that 
for 1.6 grains the blast should be 
increased 1.5 per cent. Correct- 
ing this figure to observed con- 
ditions by means of the result 
already obtained from Fig. 1 
gives: 1.5 X 95/100 — 1.4 per 
cent. 

9,500 + 9,500 X 1.4/100 — 9,630 
cu. ft. per min. 


Appendix 
Derivation of Charts—Fig. 1.— 
The nomogram of temperature, 
pressure, and volume is based on 
the simple gas law :— 


Tos + 460 29.92 





x x 100 = V 
520 B 
Where Tos = temperature in 
degs. F.; 
B =barometer in 
ins. of mercury; 
V =per cent of nor- 
mal blast. 


To convert barometer reading 
to any other scale, the following 
relationship may be used: 29.92 
in. of mercury = 760 mm. of 
mercury = 14.7 lbs. per sq. in. 
= 1 atmosphere. 

Fig. 2.—The nomograms of 
wet bulb temperature, dry bulb 
temperature, and humidity are 
based entirely on data taken 
from the Psychrometric Charts 
of the form developed by W. H. 
Carrier and the Keenan Steam 
Tables, both widely published in 
the literature. 

Fig. 3.—The relationship be- 
tween humidity, blast rate, and 
Ibs. of coke per hour was calcu- 
lated as follows :— 

(1) HO + C—CO+ H,. 

(2) 18 + 12 = 28 + 2 lbs. of 

reactants. 

(3) 57,800 — 29,380 + heat for 
reaction, Calories (H,O in 
gaseous state). 

(4) 57,800 — 29,380 = 28,420 < 
18 = 51,200 B.T.U. — 
Heat required for dissocia- 
tion of 18 lbs. of water 
vapor. 

(5) 0.9 — 90 per cent fixed 
carbon in coke (assumed). 
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(6) (from 2 and 5) 1 X 
0.9 
= 0.741 lbs. coke per Ib. 
water vapor to dissociate 
water vapor. 


(7) 850° F. = temperature of 
gas at cupola charging door 
(assumed). 


(8) 8.6 B.T.U. = Mean molal 
heat capacity of H.O gas 
between 850 and 60° F. 


(9) 13,100 B.T.U. = Heat per 
Ib. of 90 per cent C coke 
burned. 


(10) 0.50 = Average cupola 
thermal efficiency under 
favorable operating con- 
ditions. Reliable determi- 
nations show that approxi- 
mately half of the heat of 
combustion is wasted by 
being carried away in 
gases and slag and by 
being lost through endo- 
thermic reactions or by 
radiation and conduction. 


(11) (from 7, 8, 9 and 10) 
1 X (850 — 60) X 8.6/18 





13,100 X 0.50 
= 0.058 Ibs. coke per Ib. of 
water vapor to heat water 
vapor to charging-door 
temperature. 


(12) (from 4, 2, 9 and 10) 
1 X 51,200/18 
= 0.435 lbs. 





13,100 X 0.50 

of coke per lb. of water 
vapor to supply heat for 
endothermic reaction. 


(13) (from 3, 11 and 12) 0.741 
+ 0.058 + 0.435 = 1.234 
total lbs. of coke per Ib. of 
water vapor. 


(14) 1.234/7,000 = 0.000176 total 
Ibs. of coke per grain of 
water vapor. 

(15) 0.000176 X cu. ft. of blast 
per hour X grains H.O per 
cu. ft. of blast = Ibs. of 
coke per hour. 


Correction of Blast Volume for 
Humidity 
(16) H = Grains of water per 
cu. ft. of blast. 


(17) 379 = Cu. ft. per mol. of 
any gas at 60° F. and 29.92 
in. of mercury. 


H X 379/18 
(18) ——————- = 0.003 H = 
7,000 
mols. of vapor per mol. of 
blast. 


(19) 6.72 = lbs. of O. per mol. 
of dry air. 

(20) (1 — 0.003 H) X 6.72 lbs. 
of O, per mol. of blast. 

6.72 X 100 

(21) = per cent 
Lbs. of O, per 
mol. of blast for 
normal Qs. 

(22) Assume 10 per cent CO.,, 
by volume in stack gases 
(average good practice), 





then 
14.9 per cent = CO, by 
weight. 
15.8 per cent = CO by 
weight. 


1.82 per cent = lbs. O, 
per lb of carbon. 
(23) (from 16, 11, 12, 22, 5, 20 
and 17) 
H/7,000 X (0.058 + 0.435) 
xX 1.82 X 0.9 X 100 





(1 — 0.003 H) X 6.72/379 
= per cent blast to burn 
additional coke. 


Adding the blast percentages 
gives the per cent of normal blast 
to correct for humidity. The 
above calculations are based on 
standard conditions, and to be 
absolutely accurate the per 
centage blast correction should 
be multiplied by the correction 
for temperature and barometer, 
as given in Fig. 1. The assumed 
figures of charging door tempera- 
ture, thermal efficiency, per cent 
CO, in stack gas, and per cent 
C in coke are believed to repre- 
sent average good practice. 
Where these figures have been 
determined for a certain cupola, 
the actual values may be sub- 
stituted in the above equations 
and the scales of Fig. 3 changed 
accordingly. 





“The Story of Timekeeping 
Through the Ages” is the name 
of another permanent exhibit 
room, ‘presented by the Elgin 
National Watch Co., Elgin, IIl. 
to Chicago’s Museum of Science 
and Industry. The new room pre- 
sents the accomplishments of 
science and craftsmen in creat- 
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ing precise instruments for meas- 
uring time, and includes many 
ancient and modern time-telling 
devices, a large scale model of a 
watch in motion, a Riefler master 
observatory clock, and instru- 
ments for making time observa- 
tions from the stars. Equally 
fascinating is the permanent op- 
erating foundry exhibit at the 
Museum, contributed by mem- 
bers of the foundry industry 
through A.F.A. 





Terms Relating to 
Cast Iron Revised 


N 1936, the American Society 
for Testing Materials, which 
A.F.A. recognizes as the speci- 
fications making body for the 
castings industry, issued Tenta- 
tive Specification A 196-36T for 
Definitions of Terms Relating to 
Cast Iron. At the recent meeting 
of that society, this specification 
was revised and now contains the 
following definitions: 


Cast Iron—Essentially an al- 
loy of iron, carbon, and silicon 
in which the carbon is present in 
excess of the amount which can 
be retained in solid solution in 
austenite at the eutectic temper- 
ature. When cast iron contains 
a specially added element or ele- 
ments in sufficient amounts to 
produce a measurable modifica- 
tion of the physical properties 
of the section under considera- 
tion, it is called alloy cast iron. 
Silicon, manganese, sulphur, and 
phosphorus, as normally obtained 
from raw materials, are not con- 
sidered as alloy additions. 


Pig Iron—Cast iron generally 
produced by the reduction of 
iron ore. 


Gray Cast Iron—Cast iron 
which contains a relatively large 
percentage of its carbon in the 
form of graphite, and substan- 
tially all of the remainder of the 
carbon in the form of eutectoid 
carbide. Such material has a gray 
fracture. 


W hite Cast Iron—Cast iron in 
Which substantially all of the 
carbon is present in the form of 
Iron carbide. Such a material has 
a white fracture. 

Mottled Cast Iron—Cast iron 
Which consists of a mixture of 
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"Melting Brass" by Catharine Morris Wright, Philadelphia artist, is the title of one of 
the paintings in the famous collection of industrial art in the art gallery of the Pennsyl- 
vania State College, State ‘College, Pa. The collection, largely the work of Pennsylvania 
talent, has been visited by many thousands interested in the industrial processes. 


variable proportions of gray cast 
iron and white cast iron. Such 
a material has a mottled fracture. 


Malleable Cast Iron—The 
product obtained by the heat 
treatment of white cast iron 
which converts substantially all 
of the combined carbon into 
nodules of graphite. 


Pearlitic Malleable Cast Iron 
—The product obtained by a heat 
treatment of white cast iron 
which converts some of the com- 
bined carbon into graphite nod- 
ules but which leaves a signifi- 
cant amount of combined carbon 
in the product. 





Book Review 


66 NALYSIS of Cast Fer- 
rous Metals,” published 
by the British Cast Iron Re- 
search Association, 21-23 St. 
Paul Square, Birmingham 3, 
England, Special Publication No. 
7, March, 1941, 140 pages, 7 illus- 
trations. This book covers the 
methods of analysis not only of 
cast ferrous metals but many of 
the materials used for alloying 
and deoxidation. 
The first part is entitled “The 
Chemical Analyses of Pig Iron, 


Plain Cast Iron and Malleable 
Iron” and includes directions for 
the preparation of samples, or- 
der of reporting chemical ele- 
ments, a discussion of general 
laboratory technique, and analy- 
tical tolerances. 

Under the section devoted to 
the chemical analyses of pig and 
plain cast irons, apparatus, re- 
agents, procedures and precau- 
tions are given for the determi- 
nation of constituents. 

Part 2 is devoted to the chemi- 
cal analysis of alloy cast irons 
and includes instructions for 
sampling and the determination 
of constituents thereof, by vari- 
ous methods. 

Part 3 is devoted to chemical 
analysis of the ferroalloys, in- 
cluding ferrosilicon, ferroman- 
ganese, ferrochromium, metallic 
nickel, ferrophosphorus, ferro- 
molybdenum, ferrovanadium, 
ferrotungsten, ferrotitanium, 
ferrosilicon-zirconium and sili- 
con-zirconium, ferroboron and 
a calcium silicon alloy. Append- 
ed to this section is a bibliogra- 
phy and an appendix contains a 
method of determining silicon in 
alloys containing from 14 to 20 
per cent silicon. 

Although confined to 140 
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Random Comments 


THE SCRAP SITUATION 


HE scrap situation in the United States is be- 

coming more critical day by day. Few people 
outside the industry seem to realize what is at stake 
through this scrap shortage. Many are inclined to 
“pooh-pooh” the gathering of scrap iron and steel in 
light of the fiasco of the late aluminum drive. 


Foundries as a whole are glad to get any scrap of 
any type to keep their furnaces operating. As a foundry- 
man, you can assist in influencing your community—an 
influence which indirectly will assist in keeping your 
plant running at maximum capacity for the production 
of war materials—by speaking loudly of the major 
importance of the present drive for all types of scrap. 


CARELESSNESS IS UNPATRIOTIC 


Recently safety statistics for the year 1941 have 
been released and published in the magazine “Public 
Safety.” Figures show that, as was expected due to the 
increase in employment because of the sudden and 
vast demand for unprecedented production for war 
purposes, the accident rates for the year 1941 show an 
increase in practically all types. It is interesting to 
note that the direct cost of accidents during the year 
1941 totaled $4,000,000,000.00. This is only the 
direct cost and does not include lost time, decreased 
production and lowered income to those who suffered. 

Industrial accidents, in which the foundry industry 
is interested, as compiled by the National Safety Coun- 
cil, show that industrial injury rates increased 8 per 
cent in 1941 over 1940. However, the severity rate 
dropped an equivalent amount. Occupational deaths 


according to the statistics increased 6 per cent. Con- 
sidering the vast increase in employment and the lack 
of time for adequate training, this percentage increase 
does not appear to be very great. However, when we 
state that the occupational deaths totaled 18,000, it 
puts another complexion on the matter. 

In the main, these 18,000 individuals probably rep- 
resented the wage earners or at least a part of them 
in almost as many families throughout the country. 
Sorrow and hardship are the portion for those left 
behind. Considering it from the production standpoint, 
had these 18,000 people been able to work eight hours 
a day, six days a week, they could have produced a 
vast number of tanks, guns, etc., for the defense of 
our country. Thus from industrial accidents and deaths 
we suffer two-fold. 

A further study of the statistics indicate that the 
automobile was the greatest cause of accidents, which 
means that workers, upon whom our armed forces 
depend and on whom the responsibility rests for the 
success or failure of the present struggle, should drive 
more carefully. 

A comparison of the accident rates in foreign lands 
shows that in almost all cases such rates were lower 
than in the United States according to ‘‘Public Safety” 
magazine. 


A THOUGHT 


“No American can afford at this time to dwell too 
much on what is going to happen after the war. We 
have to win the war first. But there is plenty of reason 
for complete faith in American victory.”—From ad- 
vertisement of Ford Motor Company, Detroit. 











pages, this book contains a great 
deal of meat for the analyst of 
ferrous metals. Because of the 
variety of procedures given and 
the discussion of the theoretical 
principles involved in the respec- 
tive procedures, this book would 
prove a valuable addition to the 
chemical laboratory library. 





1910 Convention Badge 
Turns Up Years Later 


A INTERESTING old 
A.F.A. Convention souve- 
nir, which some of the old timers 
of the industry no doubt will re- 
member, recently turned up in 
Watertown, N. Y., being dug up 
by a workman of the Bagley & 
Sewall Co. of that city, while 
digging in a driveway. The sou- 
venir is a large brass badge or 
medal commemorating the 1910 
convention and exhibit, reading: 
“June 6-10, 1910—AM. FOUN- 
DRY ASS’N—Detroit, Mich.” 
The medallion shows in bas re- 
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Old brass badge commemorating the 1910 
A.F.A. convention and exhibit, which recently 
was dug up in Watertown, N. Y. The type of 
melting furnace shown on the medallion has 
not been manufactured! for a number of years. 


lief a replica of an old type of 
brass melting furnace that was 
discontinued some twenty years 
ago. How long the badge lay 


buried it is impossible to say, but 
it is in excellent condition. 
Turned over to Thos. A. Lynch, 
foundry superintendent for the 
Bagley & Sewall Co., it was sent 
in to A.F.A. by him as a memento 
of an early Foundry Show. 

In 1910 the exhibits held in 
conjunction with A.F.A. conven- 
tions were staged by a separate 
organization, the Foundry and 
Machine Exhibition Co. The late 
A. N. Perkins, who was connect- 
ed with the Arcade Mfg. Co., 
Freeport, Ill., was president of 
the exhibition company at that 
time, and C. E. Hoyt, then con- 
nected with Lewis Institute, 
Chicago, and later active leader 
of A.F.A. affairs for many years, 
was the secretary and exhibit 
manager. 





A leading sand authority 
points out that the hardness of a 
core increases as the moisture 
content of the core sand mix is 
increased. 
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W. Carson Adams 
Birmingham, Ala. 
Vice-Chairman 


Birmingham Chapter 


Lloyd C. Farquhar 
American Steel Foundries 
East St. Louis, Ill. 
Director 
St. Louis Chapter 


E. M. Follman 
Griffin Wheel Co., Cleveland 
Director 
Northeastern Ohio Chapter 


SEPTEMBER, 1942 


Robert Robertson 
International Harvester Co. of 
Canada, Ltd. 
Hamilton, Ont., Canada 
Director 
Ontario Chapter 


Douglas J. Peake 


Florence Pipe Foundry & Machine Co. 


Florence, N. J. 
Chairman 


Philadelphia Chapter 


L. M. Long 
Bunting Brass & Bronze Co. 
Toledo, Ohio 
Director 
Toledo Chapter 


Robert W. Bartram 
Robert W. Bartram, Ltd. 
Montreal, Que., Canada 
Honorary Chairman 
Eastern Canada and Newfoundland 
Chapter 


A. Mclntosh 
Wright Aeronautical Corp. 
Paterson, N. J. 
Director 
Metropolitan Chapter 


J. W. Greenstreet 
Maryland Car Wheel Co. 
Baltimore, Md. 
Director 
Chesapeake Chapter 


David L. Longeuville 


Wright Aeronautical Corp. 
Cincinnati, Ohio 


Director 
Cincinnati Chapter 


K. C. McCready 
Muskegon Piston Ring Co. 
Sparta, Mich. 
Secretary 
Western Michigan Chapter 


E. C. Hoenicke 
Eaton Mfg. Co., Detroit 
Director 
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Chicago Chapter 


Chairman—A,. G. Gierach, American Mangan- 
ese Steel Div., Chicago Hts. 

Vice-Chairman—Max FF. Becker, Whiting 
Corp., Harvey. 

Secretary—F. E. Wartgow, American Steel 
Fdries., E. Chgo., Ind. 

Treasurer—C. C. Kawin, Chas. C. Kawin Co. 
as A. Vorwbere. Continental Roll 
& Steel Fdry. Co., E. Chgo., Ind. 

¥. . Lefler, Western Foundry Co. 
” Magnuson, ee McCormick Co. 
Burlie, Western Electric Co. 
Gagner Phillips, International Harvester 


John W. Porter, American Steel Foundries. 
me a a Hammond Brass Co., 
oT d, 

Gellert, Nichol- -Seralghe Foundry Co. 
i. Henkel, Interlake Iron Corp., So. 


me 4 “K1opf, Hansell-Elcock Co. 
. R. Young, Climax Molybdenum Co. 
. C. Gore, Weer 6 G. Smith Co. 


ethiuitias Ohio Chapter 


President—John H. Tressler, Hickman-Wil- 
liams & Co., Cleveland. 
Vice-President—Jas. G. Goldie, Cleveland 
Trade School. 
Secretary—J. M. Lathrop, ‘“‘The Foundry,” 
Cleveland. 
Treasurep—R. F. Lincoln, Osborn Mfg. Co., 
Cleveland. 
Directors—S. N. Farmer, Sand Products Corp., 
Stereos . 
Wm. E. Goebert, Bowler Foundry Co. 
E. F. Hess, Ohio Injector Co., Wadsworth. 
W. O. Larson, W. O. Larson "Foundry Co., 
Grafton. 
Fred W. Pascoe, Westinghouse Electric & 
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Mfg. Co. 

F. Ray Fleig, Smith Facing & Supply Co., 
Cleveland. 

J. W. Horan, Sandusky Foundry & Machine 
ce. ooo 

William anwell, Fulton Foundry & 
Machine Co., Cleveland. 

ae 4 Thomas, City Foundry Co., Cleve- 
an 

A. J. Tuscany, Foundry Equipment Manu- 
facturers’ Assn., Cleveland. 

Frank J. Dost, Sterling Foundry Co., Wel- 


. ton, 
A. McDonald, Berted Foundry Co, 
ee 
E. M. Follman, Griffin Wheel Co. 
3. Witenhafer, Lake City Malieable Co. 
“hos. . Johnston, Republic Steel Corp. 


Quad City Chapter 


Chairman—A, D. Matheson, French & Hecht, 
Inc., Davenport, Iowa. 


Vice-Chairman—W. E. Jones, Ordnance Steel 
Fdry. Co., Bettendorf, Iowa. 

Secretary-Treasurer—J. Morgan Johnson, Tri- 
City Manufacturers Assn., Moline. 


Directors—P. T. Bancroft, Moline. 
R. H. Swartz, Ordnance Steel Fdry. Co., 
Bettendorf. 
Jack W. Swatek, A. P. Green Fire Brick 
Co., Moline, Ill. 
Putnam, A. H. Putnam Co., Rock 
island, Ill. 
Wilke, Deere & Co., Moline. 
i a Mead, John Deere Harvester Works, 
East Moline. 
L, Edward Roby, Peoria Malleable Castgs. 
Co., Peoria. 
A. :. Speen Frank Foundries Corp., 


Mol 
5; ae 5 French & Hecht, Inc., Dav- 
enport. 


Detroit Chapter 


Chairman—F. A. Melmoth, 
Casting Co. 

Vice-Chairman—O. L. Allen, Pontiac Motor 
Div., Pontiac, Mich. 

ir “eapeaiinas H. Allen, Penton Publishing 
o. 


Detroit Steel 
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Treasurer—W. W. Bowring, Frederic B. 
Stevens, Inc. 


Directors—H. W. Dietert, Harry W. Dietert 


Co. 
Glenn Coley, Detroit Edison Co. 
Otto E. Goudy, Kelsey-Hayes Wheel Co. 
E. C. Hoenicke, Eaton-Erb Foundry Div., 
Eaton Mfg. Co. 
Carl F. Joseph, Saginaw Malleable Iron 
a My General Motors Corp., Saginaw. 
E. Morrison, Budd Wheel Co. 
0, ES Sundstedt, General Souniey & Mfg. 
o., Flint. 
V. A. Crosby, Climax Molybdenum Co. 
Harvey Miller, Walker Metal Products, 
Windsor, Ont. 
c. r Silver, Michigan Steel Casting Co. 
F. Jensen, National Engineering Co. 
Oo. * Carpenter, Packard Motor Car Co. 


St. Louis District Chapter 


Chairman—C. B. Shanley, Semi-Steel Cast- 
ing Co. 
Vice-Chairman—Luther A. Kleber, General 
Steel Castings Corp., Granite City, Ill. 
Secretary-Treasurer—John H. Williamson, 
M. A. Bell Co. 
Directors—Lloyd C. Farquhar, American Steel 
Foundries, E. St. Louis, Ill. 
Walter E. Illig, Banner Iron Works. 
A. O. Nilles, Griffin Wheel Co., N. Kansas 
City, Kans. 
Francis O’Hare, Central Brass & Aluminum 
Foundry. 
L. J. Desparois, Pickands, Mather & Co. 
E. A. Goerger, City Pattern & Model Co. 
H. Goodwin, Medart Co. 
Webb L. Kammerer, Midvale Mining & 
Mfg. Co. 
Fred SS. Riggan, Key Co., E. St. Louis. 
eee Mitsch, American Car & Foun- 
r 
Senabe Roland, Fry-Fulton Lumber Co. 
Walter A. Zeis, Midwest Foundry & Sup- 
ply Co., Edwardsville, Ill. 


Philadelphia Chapter 


Chairman—Douglas J. Peake, Florence Pipe 
Fdry. & Machine Co., Florence, z. 
Vice-Chairman—B. H. Bartells, University of 

Pennsylvania. 
Secretary-Treasurer—W. B. Coleman, W. B. 
Coleman oO. 
Dizectore-J; T. Fegley, North Bros. Mfg. Co. 
J. Keeley, Ajax Metal Co. 
Robert Latham, Bethlehem Steel Co. 
John M. Robb, Jr., Hickman Williams & Co. 
os > H. Ss. Spencer, H. W. Butterworth & 
ons, 
Coprae H. James, American Engineering 
oO. 


Wisconsin Chapter 


President—George K. Dreher, Ampco Metal, 
nc., Milwaukee. 
Vice-President—Howard C. Waldron, Nord- 
berg Mfg. Co., Milwaukee. 
Treasurer—R. F. Jordan, Sterling Wheelbar- 
row Co., Milwaukee. 
Secretary—Harry E. Ladwig, Allis-Chalmers 
fg. Co., Milwaukee. 
Directors—A. C. Ziebell, Universal Foundry 
Co., Oshkosh. 
Fred A. Pritzlaff, Falk Corp., Milwaukee. 
David C. Zuege, Sivyer Steel Casting Co., 
Milwaukee. 
John Bing, A. P. Green Fire Brick Co., 
Milwaukee. 
W. A. Hambley, Allis-Chalmers Mfg. Co., 
West Allis. ’ 
Emil B. Hansen, Wisconsin Appleton Co., 
So. Milwaukee. 
Robert C. Woodward, Bucyrus Erie Co., 
So. Milwaukee. 


Northern California Chapter 
Chairman—Fred A. Mainzer, Pacific Brass 
Foundry of San Francisco, San Francisco. 


Vice-Chairman—Harry A. Bossi, H. C. Ma- 
caulay Foundry Co., Berkeley. 


Secretary-Treasurer—G. L. Kennard, Northern 
California Foundrymen’s Institute, San 
Francisco. 

Directors—Fred L. DeSanno, DeSanno Foun- 

y & Machine Co., Oakland. 
John F. Driscoll, Rincon Iron & Brass 
Foundry Co., San Francisco. 
Ralph C. Noah, San Francisco Stove Works, 
San Francisco. 
Edw. M. Welch, American Manganese Steel 
Div., Oakland. 
Howard I. Detro, American Radiator & 
Standard Sanitary Corp., Richmond. 
I, L. Johnson, Pacific Steel Casting Co., 
Berkeley. 
aa" 9 Russell, Phoenix Iron Works, Oak- 
n 
Richard Vosbrink, Berkeley Pattern Works, 
Berkeley. 


Birmingham District Chapter 


ans. A. Thomas, Thomas Foundries, 
ne. 
Vice-Chairman—W. Carson Adams. 
Secretary-Treasurer—Howard Nelson, Hill & 
Griffith Co. 
Directors—A. S. 
Products Co. 
J. A. Bowers, American Cast Iron Pipe Co. 
+ Franklin, Central Foundry Co., Holt, 
a. 
Thos. Bellsnyder, Jefferson Foundry Co. 
B. W. Norton, Republic Steel Corp. 
H, J. Noble, American Cast Iron Pipe Co. 


Holberg, Alabama City 


R. L. Ogden, Stockham Pipe Fittings Co. 
W. O. McMahon, Sloss-Sheffield Steel & 
Iron Co, 


“— B. Nelson, Young & Vann Supply 
oO. 
J. A. Woody, American Cast Iron Pipe Co. 


Western New York Chapter 


Chairman—R. T. Rycroft, Jewell Alloy & 
Malleable Co. Inc., Buffalo. 

Vice-Chairman—Frank E. Bates, Worthington 
Pump & Machinery Corp., Buffalo. 


Secretary—John R. Wark, Queen City Sand 
& Supply Co., Buffalo. 

Treasurer—M. W. Pohlman, Pohlman Foun- 
dry Co., Inc., Buffalo. 


Directors—F, J. Comerford, Symington-Gould 
Corp., Rochester. 
V. L. Whitehead, Jr., Whitehead Bros. 
Co., Buffalo. 
R. D. Loesch, Lake Erie Foundry Co. 
5. Pa Turner, Queen City Sand & Supply 


6 a Yates, Worthington Pump & Ma- 
Sy | Corp. 
K. Glass, Republic Steel Corp., Buffalo. 

| ht E. LeViness, Combined Supply & 
1. Co., Inc., Buffalo. 

= * Jones, Lumen Bearing Co., Buf- 
alo. 


Southern California Chapter 


President—Earl Anderson, Enterprise Iron 


Works, Los Angeles. 
Vice-President—Walter F. Haggman, Foundry 
Specialties Co., Huntington Park. 
Secretary—E. M. Hagener, General Metals 
Corp., Los Angeles. 


Treasurer—W. D. Bailey, Jr., 
Castings Inc., Los Angeles. 
Directors—B. George Emmett, Los Angeles 

Steel Casting Co., Los Angeles. 

D. A. Luper, Grayson Heat Control Co» 
Ltd., Re 

Earl Shomaker, Kay-Brunner Steel 
Reade Inc., Alhambra. 

J. Donald Locke, Long Beach Iron Works, 
Long Beach. 

Fred dmison, Mechanical Foundries, Inc. 
Los Angeles. . & 

Robert R. Haley, Advance Aluminum 
Brass Co., Los Angeles. 

Chas. R. McGraw, Long Beach Brass Foun- 
dry, Long Beach. 

Dominic Meaglia, American Foundry Co., 
Los Angeles. 

A. H. Popperwell, Reliable Iron Foundry, 
Los Angeles. 
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Metropolitan Chapter 


ag “Stef G. Sefing, International Nickel 
Co., Inc., New York, N. Y. 
Vice-Chairman—Karl V. Wheeler, American 
Steel Castings Co., Newark, a 


Secretary—K. A. DeLonge, 
Nickel Co., New York City. 

Treasurer—T. D. Parker, Climax Molybdenum 
Co., New York City. 


Directors—D. E., Broggi; Neptune Meter Co., 
Long Island City, N. Y. 
Horace Deane, American Brake Shoe & 
Foundry Co., Mahwah, N. J. 
E. Martin, Speery Gyroscope Co., Inc., 
Brooklyn, 
. O. Moyer, Otis Elevator Co., Yonkers, 


International 


R. EB, Nesbitt, Pratt Institute, Brooklyn, 


un... 

N. E. Woldman, Eclipse Aviation Div., 
Bendix Aviation Corp., Bendix, N. J. 

J. N. Ludwig, Jr., Electro Metallurgical 
Co., New York, N. 

A. McIntosh, Wright Aeronautical Corp., 
Paterson, . 

W. G. Reichert, “American Brake Shoe & 
Foundry Co., Mahwah, 
J. W. Reid, R. Hoe & Co., “Dunellen, N. J. 
Ww. C. Schulte, Curtiss Propeller Div., Cur- 

tiss Wright Corp., Caldwell, N. J. 


Northern Illinois-Southern Wisconsin 
Chapter 


Chairman—Max J. Reuteler, Fairbanks Morse 
& Co., Beloit, Wis. 


Vice-Chairman—Roy D. Baysinger, Geo. D. 


Roper Corp., Rockford, Ill 

Technical Secretary—J. H. McIntyre, Fair- 
banks Morse & Co., Beloit. 
Secretary-Treasurer—R. W. Mattison, Mat- 


tison Machine Works, Rockford. 


Directors—Geo. K. Minert, Gunite Foundries 
Corp., Rockford. 


H. L. Klopf, Fairbanks Morse & Co., 
Beloit. 
B. L. Baptist, Beloit Iron Works, Beloit. 


Emmet John, National Sewing Machine Co., 
Belvidere, Ill. 
o. 5. Landstrom, Sundstrand Machine Tool 


Co., Rockford. 
Fairbanks Morse & Co., 


Chester V. Nass, 

Wm. E. Goff, J. I. Case Co., Rockford. 

P, A. Paulson, Gunite Foundries Corp., 
Rockford. ; 

F. N. Rundquist, Beloit Castings Co., Be- 


loit, Wis. 


Ontario Chapter 

Chairman—J. J. McFayden, Galt Malleable 
Iron Co. Ltd., Galt. 

Vice-Chairman—C. C. MacDonald, Frederic 
B. Stevens of Canada Ltd., Toronto. 
Secretary-Treasurer—G. L, White, Westman 
Publications, Ltd., Toronto. 


Directors—C. O. Williamson, 
of Canada Ltd., Toronto. 


Grinnell Co. 


W. W. Nobbs, Clare Bros. & Co., Ltd., 
Preston. 

J. A. Wotherspoon, Imperial Iron Corp. 
Ltd., St. Gedbcoines. 


} Dalby, Canada Metal Co. Ltd., Toronto. 
._C. Stavert, Babcock-Wilcox & Goldie- 
McCulloch, Ltd., Galt. 

Robert Robertson, International Harvester 
Co. of Canada, Ltd., Hamilton. 

T. Clough, Dominion Wheel & Foundries, 

Ltd., Toronto. 

Barnes, Wm. R. Barnes Co. Ltd., 

International 


Hamilton. 
J.. Cunningham, Malleable 
Iron Co., Ltd., Guelph. 

N. B. Clarke, Steel Co. of Canada Ltd., 
Hamilton. 


Michiana Chapter 


(New Elections to Be Held in September.) 
Chairman—E. C. Bumke, Oliver Farm Equip- 
ment Co., South Bend. 
Vice-Chairman—H. Klouman, Michiana Prod- 
ucts Corp., Michigan City. 
Secretary-Treasurer—L. L. Andrus, American 
Foundry Equipment Co., Mishawaka. 
Directors—V. C. Bruce, Buckeye Products 
Co., Elkhart. 
J. EL Drain, Oliver Farm Equipment Co., 
South Bend. 


a Clark Equipment Co., South 
s. xk Howard, Weil-McLain Co., Michigan 
ity. 
W. V. Johnson, Oliver Farm Equipment 


Co., South Bend. 
J. McSherry, Studebaker Corp., South 


R. E. Patterson, Elkhart Foundry & Ma- 
chine Co., Elkhart 

0. A. Pfaff, oem sell Foundry Equipment 
Co., Mishawaka. 
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George E. Stoll, 
Bendix Aviation Co 
B. S. Voll, Sibley 
Corp., South Bend. 
C. Wine, Sibley Machine & Foundry 
Corp., South Bend. 


Central New York Chapter 


Chairman—L. D. Wright, U. S. Radiator 
Corp., Geneva. 
Vice-Chairman—N. H. Boardman, Elmira 
Foundry Co., Inc., Elmira. 
Secretary—L, E, Hall, Syracuse Chilled Plow 
Co., Syracuse. 
Treasurer—E, G. White, Crouse-Hinds Co., 
Syracuse. 
Directors—E. E. Hook, Pierce Butler Radi- 
— Corp., Syracuse. 
© Fletcher, Fairbanks Co., Binghamton. 
HM | Judson, Goulds Pumps, Inc., Seneca 
all 
¥.. Cc. ‘Wheeler, Kimman & Wheeler, Syra- 


cuse ; 
Bair, Sr., 


E. J. 
Utic 

M. GC. “Hollenbeck, Kennedy Valve Mfg. 
Co., Elmira. 
— | ees Ingersoll Rand Co., Painted 


Rn * Moynihan, Sibley College, 
University, Ithaca. 

Wm. D. Dunn, Frazer & Jones Co., Syra- 
cuse. 


Cincinnati District Chapter 


Chairman—Frank Hutchinson, Reliance Foun- 
dry Co. 

Vice-Chairman—Edward H. King, Hill & 
Griffith Co. 

Secretary—H. M. Wood, W. W. Sly Mfg. Co. 

Treasurer—L. A. Gosiger, S. Obermayer Co. 

Directors—Wm. Beiser, Reliance Fdry. Co. 
Wm. ge Jr., Buckeye Foundry Co. 
a > . Longeuville, Wright Aeronautical 

or 

Wm. 2 ppengering. Cincinnati Milling Ma- 


chine Co. 
W. M. Ball, Edna Brass Mfg. Co. 


M. F. Milligan, Lunkenheimer Co. 
H. ~ Kautz, Cincinnati Milling Machine 


5, Wr. Nichols, Ingersoll Rand Co. 
Central Indiana Chapter 


Chairman—B, P. Mulcahy, Citizens Gas & 
Coke Utility, Indianapolis. 


Bendix Products Div., 
, South Bend. 
achine & Foundry 


Utica Radiator Corp., 


Cornell 


Vice-Chairman—Richard H. Bancroft, Per- 
fect Circles Co., New Castle. 
Treasurer—Robert Langsenkamp, Langsen- 


kamp-Wheeler Brass Works, 
Secretary—R. A. Thompson, 
Castings Co., Indianapolis. 
Directors—N. E. Baker, C & G Foundry 
& Pattern Works, Indianapolis. 
—— Beckett, Beckett Bronze Co., Mun- 


i Mt Hardy, Hougland & Hardy, Evans- 
vil le. 

S. C. Wasson, National Malleable & Steel 
Castings Co., Indianapolis. 

W. W. Ballantine, Haynes Stellite Co., Ko- 
komo. 
P. Lentz, 
Indianapolis. 


Indianapolis. 
Electric Steel 


International Harvester Co., 


L. eymour, Hoosier Iron Worl:s, 

Kokomo. 

I. R. Wagner, Electric Steel Castings Co., 
Indianapolis. 

H. B. Harvey, Indiana Foundry Corp., 
Muncie. 

H. H. Lurie, Cummins Engine Co., Colum- 
bus, Ohio. 

A. E. Murphy, Hickman William & Co., 
Indianapolis. 

Thomas P. Wolfa, Werner G. Smith Co., 
Indianapolis. 


Chesapeake Chapter 


Chairman—J. E. Crown, U. S. Navy Yard, 
Washington, D. C. 

Vice-Chairman—R. T. Covington, American 
Hammered Piston Ring Div., Koppers Co., 
Baltimore, Md. 

Secretary-Treasurer—L. H. Denton, 
more Association of Commerce. 

Directors—Wm. C. Franz, Flynn & Emrich 

o., Baltimore. 

Max Kuniansky, Lynchburg Foundry Co., 
Lynchburg, Va. 

Vie Stine, Pangborn Corp., Hagerstown, 


H. S. Malsberger, American Chain & Cable 
Co., Inc., York, Pa. 

H. A. Horner, Frick Co., 
boro, Pa. 

J. C. Pendleton, Newport News Shipbuild- 
ing, Dry Dock Co., Newport News, Va. 

E Horlebein, Gibson & Kirk Co., 


‘Baltimore. 
W. Greenstreet, Maryland Car Wheel 
U. S. Navy Yard, Washing- 


Balti- 


Inc., Waynes- 


“Co. a —- 
Earl J. Bush, 
ton, c. 


Western Michigan Chapter 


Chairma J. Lonnee, Muskegon Piston 
Ring Co., Sparta. 
Vice-Chairman—A. E, Jacobson, Grand 
Haven Brass Foundry, Grand Haven. 
Secretary—K. C. McCready, Muskegon Piston 
Ring Co., Sparta. 
Treasurer—C, H. Cousineau, West Michigan 
Steel Foundry Co., Muskegon. 
Directors—Don F. Seyferth, West Michigan 
Steel Foundry Co., Muskegon. 
R. A. Clark, Lakey Fdry. Machine Co., 
Muskegon. 
Max A. Amos, Standard Automotive Parts 
Co., Muskegon. 
Joe L. Brooks, Muskegon Piston Ring Co., 
Sparta. 
E. W. Beach, Campbell Wyant & Cannon 
Foundry Co., Muskegon. 
C. M. Clover, Clover Foundry Co., Muske- 


gon. 

A. E, Jacobson , Sood Haven Brass Foun- 
et Grand 

Jensen, Battle Creek Foundry Co., 

“Bante Creek. 

O. G. Jentsch, Wolverine Brass Works, 
Grand Rapids. 

J. W. ~~ Blackmer Pump Co., Inc., 
Grand Rapids. 

ap 8 Tester, Cadillac Malleable Iron Co., 
Cadillac. 


Twin City Chapter 


Chairman—R. M. Aker, Western Alloyed 
Steel Casting Co., Minneapolis. 
Vice-Chairman—R. W. Bingham, American 
Hoist & Derrick Co., St. Paul. 
Secretary-Treasurer—O. W. Potter, 
sity of Minnesota, Minneapolis. 
Directors—R. C. Wood, Minneapolis Electric 
Ma Castings Co., Minneapolis. 
se . Jones, Jr., St. Paul Foundry Co., 
Me 


aul. 

| Staver, Staver Foundry Co., Virginia, 
Mins: 

A. H. Trapp, Minneapolis Moline Power 
Implement Co., Minneapolis. 

I. F. Cheney, Griffin Wheel Co., St. Paul. 

E. C. Madson, Andersen Foundry Co., Bay- 
port, Minn. 

E. R. Frost, E. R. Frost Co., Minneapolis. 
Fulton Holtby, University of Minnesota, 
Minneapolis. 

S. a. Cameron, Jr., Valley Iron Works, St. 

aul, 


Toledo Chapter 


Chairman—Charles F. Carson, National Sup- 
ply Co. 

Vice-Chairman—R. G. Clark, Toledo Ma- 
chine & Tool Div., E. W. Bliss Co. 

Secretary-Treasurer—R. T. Jansen, Steel 
Casting Div., Unitcast Corp., Toledo. 

Directors—H. H. Wilder, Detroit Stoker Co., 
Monroe, Mich. 


Univer- 


Floyd F. Ensign, Ensign Foundry Co. 

V. E. Zang, Unitcast Corp. 

bal F C. Adler, Ohio Steel Foundry Co., 
ima. 


R. L. Binney, Binney Casting Co., Toledo. 
L. Brown, Magnesium Fabricators, Adrian, 


Mich. 
Works, 


W. *F. Eriler, 
Toledo. 

L. M. Long, Bunting Brass & Bronze Co., 
Toledo, 

Wm. A. O’Brien, Electric Auto-Lite Co., 
Fostoria. 


Eastern Canada and 
Newfoundland Chapter 


Honorary Chairman—Robert W. Bartram, 
Robert W. Bartram Ltd., Montreal, Que. 
Chairman—Charles C. Brisbois, Robert Mitch- 
ell Co. Ltd., Montreal. 
Vice-Chairman—M. L. Doelman, Electric 
Steels, Ltd., Cap de la Madeleine, Que. 
Secretary-Treasurer—Andrew R. Webster, 
Webster & Sons Ltd., Montreal. 
Directors—Lawrence Z. Cohen, W. R. Cuth- 
bert & Co. Ltd., Montreal. 
Wm, Casey, Canadian Locomotive Co. Ltd., 
Kingston, Ont. 
George Beaton, & Coal 


Modern Pattern 


Dominion Steel 
Co. Ltd., Sydney, N. S 


W. Downs Union Screen Plate Co. 
of Canada, Lai” Lennoxville, Que. 
G. Burgess, Jenkins Bros. Ltd., 

ytontreal. 
Wm. Samebeli, T. McAvity & Sons Ltd., 
St. John, N. B. 

Ernest G. Jones, Sorel Industries Ltd., 
Sorel, Que. 


C. Perrot, Canada Iron Foundries Ltd., 

Three Rivers, Que. . 

G. —s Tait, Dominion Engineering 
Works Ltd., Lachine, Que. 

Emile Drolet, La Cie F. X. Drolet, Ltd., 
Quebec, Que. 

R. Bernard, La Cie J. A. Gosselin, Ltd., 
Drummondville, Que. 

E, ~ 4 Delahunt, Warden King Ltd., Mon- 
trea 
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POUR 2 TM Ne og 


New Members 


Welcome, new members, to the largest and fastest growing foundry technical association in the world. Make the 
maximum use of its services. In this way, your small dues investment will bring the largest dividend in monetary return 
of any investment you have ever made. The value of the American Foundrymen's Association to you, depends on you. 


(July 16 to August 15, 1942) 


Conversions 
Company from Personal 
Beloit Iron Works, Beloit, Wis. (J. Molique, Plant Supt.) 


Indianapolis Brass & Aluminum Foundry, Inc., Indian- 
apolis, Ind. (Clay Bush, Vice-Pres. & Mgr.) 


Birmingham District Chapter 


Thomas H. Cox, Jr., Senior Melter Foreman, LeTour- 
neau Co. of Georgia, Tournapull, Ga. 

Edward C. Zuppann, Met. & Melter, R. L. LeTourneau 
Co. of Georgia, Toccoa, Ga. 


Central Indiana Chapter 


Alfred H. Kaiser, Fdry. Foreman, Indianapolis Brass & 
Alum. Fdry. Inc., Indianapolis. 


Central New York Chapter 


*Oriskany Malleable Iron Co., Inc., Oriskany. (John Q. 
Baer, Gen’l Mgr.) 


Chicago Chapter 


**Oscar W. Hedstrom Corp., Chicago, Ill. (Russell W. 
Hedstrom, Vice-Pres. & Treas.) 
R. A. Meyers, Mech. Draftsman, The Beardsley & 
Piper Co., Chicago. 
W. P. Wright, Prod. Mgr., Love Bros. Inc.,:Aurora, III. 


Cincinnati District Chapter 


Paul Menkhaus, Sub-Foreman, Wright Aeronautical 
Corp., Lockland, Ohio. 


Eastern Canada and Newfoundland Chapter 


M. Betcherman, McKay Smelters Limited, Ottawa. 
Prescott Depot, Dept. of Transport, Dominion of Can- 
ada, Ottawa, Ont. 


Metropolitan Chapter 


Russell C. Brosseau, Met., Capital Foundry Corp., 

Long Island City, N. Y. 
**Capital Foundry Corp., Long Island City, N. Y. (E. L. 

Blessington, Pres.) 

George S. Gibby, Cupola Man, General Electric Co., 
River Works, Lynn, Mass. 

Albert M. Milford, Vice-Pres., Capital Foundry Corp., 
Long Island City, N. Y. 

Joseph John Preisler, Met., Sperry Gyroscope Co., 
Brooklyn, N. Y. 

Milton Salzman, Sec’y-Treas., Capital Foundry Corp., 
Long Island City, N. Y. 


Michiana Chapter 


James L. Gibney, Met., Superior Steel Castings Co., 
Benton Harbor, Mich. 


Northeastern Ohio Chapter 


Stewart Tame, Mgr., National Malleable & Steel Cast- 
ings Co., Cleveland. ; 


Northern California Chapter 


E. H. Brumley, Sales Repr., H. C. Donaldson & Co., 
San Francisco. 

Emar Goldberg, Berg Metals Corp., San Francisco. 

James H. Hendrix, Foreman-Coreroom, Enterprise En- 
gine & Foundry Co., So. San Francisco. 

Lester H. Johnson, Molder, Enterprise Engine & Foun- 
dry Co., So. San Francisco. 

Daniel F. Spiere, Appr. Molder, Enterprise Engine & 
Foundry Co., So. San Francisco. 


Northern Illinois-Southern Wisconsin Chapter 


*Beloit Castings Co., Beloit, Wis. (F. N. Rundquist, Part.) 
L. Goulker, Ass’t Supt., Beloit Iron Works, Beloit. 
R. J. Looze, Fdy. Fmn., Beloit Iron Works, Beloit. 


*Company Member. 
**Sustaining Member. 
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G. Johnson, Met., Beloit Iron Works, Beloit. 
T. E. Spencer, Beloit Castings Co., Beloit. 


Quad-City Chapter 
Research Library, Caterpillar Tractor Co., Peoria, II], 


St. Louis District Chapter 


*Walworth Company, Washington Park Works, St. Clair 
County, Ill. (T. H. Booth, Wks. Mer.) 


Southern California Chapter 


*Fisher Brass Foundry, Vernon. (Ralph Fisher, Partner.) 

Brandon G. Funk, Owner, Acme Pattern & Foundry, 
Maywood. 

*Jo-Ra Brass & Aluminum Foundry, Los Angeles. (Ray 
Stewart, Partner.) 

Mort. Lewis, Walnut Park; Service Engr., Sorbo-Mat 
Process Engineers, St. Louis, Mo. 

Robert C. Marshall, Mgr., Refractories Dept., L. H. 
Butcher Co., Los Angeles. 

*R. H. Osbrink Mfg. Co., Los Angeles. (A. R. Goodman, 
Gen’! Mer.) 

*Peabody-Acker, Inc., Los Angeles. (C. R. Peabody, 
Vice-Pres.) 

Bruno H. Schubert, Slauson Pattern & Mfg. Co., Hunt- 
ington Park. 


Toledo Chapter 


F. N. Cuthbert, Toledo, Ohio, Dist. Repr., E. J. Woodi- 

son Co., Detroit, Mich. 
Twin-City Chapter 

Joseph W. Costello, Patt. Shop Foreman, American 
Hoist & Derrick Co., St. Paul, Minn. 

Julius Granberg, Core Room Foreman, American Hoist 
& Derrick Co., St. Paul. 

Clarence A. Kutz, Prod. Engr., American Hoist & 
Derrick Co., St. Paul. 


Western New York Chapter 


Scott E. Rank, Fdy. Supt., Sowers Manufacturing Co., 
Buffalo, N. Y. 


Wisconsin Chapter 


Aldwin Beaulieu, Chief Inspector, G. I. Div., Lakeside 
Malleable Castings Co., Racine. 

Russel E. Hall, Ampco Metal, Inc., Milwaukee. 

John A. Lemmenes, Repr., Camm Blades Machinery 
Co., Milwaukee. 

Frank Majeski, Inspector, Koehring Co., Milwaukee. 

Peter J. Stoesser, Wis. Grey Iron Fdy., Milwaukee. 

J. Gordon Strong, Asst. to Works Mgr., Ampco Metal, 
Inc., Milwaukee. 

James G. Weber, Casting Engr., Ampco Metal, Inc., 
Milwaukee. 

Elmer Williams, Fmn., Koehring Co., Milwaukee. 


Outside of Chapter 


Ammunition Factory, The Manager, Derwent Park, 
Taxmania, Australia. : 

*Duquesne Smelting Corp., Pittsburgh, Pa. (F. F. Ednie, 
Chief Met.) j 

Karl L. Fetters, Asst. Prof. of Met., Carnegie Institute 
of Technology, Pittsburgh. 

Sr. Ing., Quimico Fernando Gonzales V., Mesico, D. F., 
Mexico. 

Henry Guildford Hoskins, Tech. Staff., Northern Alum- 
inum Co., Ltd., Birmingham, England. 

Allen W. Leemon, Poor & Co., Vermilion Malleable 
Iron Co., Hoopeston, II}. 
Thomas Hawksley Summerson, Joint Managing Direc- 

tor, Thomas Summerson & Sons, Ltd., Darlington, 
England. a 
W. F. Strehler, Supt. Ind. Relations, Carnegie-Iilino!s 
Steel Corp., Johnstown, Pa. 
Neal Wilcox, Asst. Fdy. Supt., Electric Steel 
Foundry Co., Portland, Oregon. 
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Foundrymen of Eastern Canada 
Launch Newest A.F.A. Chapter 


HE No. 1 meeting of the 
Eastern Canada and New- 
foundland Chapter of the As- 
sociation, 24th in the list of 
chapters to join the A.F.A. 
family, was held July 23 at the 
Queens Hotel, Montreal. A peti- 
tion for initiating this second 
chapter across the border had 
been previously approved by the 
A.F.A. Board of Directors. 
Robert W. Bartram, Robert 
W. Bartram Co. Ltd., of Mon- 
treal, who headed the local com- 
mittee of organization, opened 
the important first meeting by 
explaining the aims and objects 
of the new group, recalling some 
of the history connected with its 
development. Harold J. Roast, 
Canadian Bronze Co. Ltd., Mon- 
treal, and a national Director of 
A.F.A., then presented a slate of 
oficers and directors as chair- 
man of the chapter Nominating 
Committee. No further nomina- 


tions being made, the commit- 
tee’s report was accepted and 
the following nominees declared 
unanimously elected: 

Chairman (to serve 1 year)— 
Charles C. Brisbois, The Robert 
Mitchell Co., Ltd., Montreal. 

Vice-Chairman (1 year)—M. L. 
Doelman, Electric Steels Ltd., 
Cap de la Madeleine, Quebec. 

Secretary-Treasurer (1 year)— 
Andrew R. Webster, Webster & 
Sons Ltd., Montreal. 

Directors—(1 year terms) 
Lawrence Z. Cohen, W. R. Cuth- 
bert & Co. Ltd., Montreal; Wm. 
Casey, Canadian Locomotive Co. 
Ltd., Kingston, Ont.; George 
Beaton, Dominion Steel & Coal 
Co. Ltd., Sydney, N. S.; H. W. 
Downs Jr., Union Screen Plate 
Co. of Canada, Ltd., Lennoxville, 
Que.; (2-year terms), Wm. G. 
Burgess, Jenkins Bros. Ltd., 
Montreal; Wm. Campbell, T. Mc- 
Avity & Sons Ltd., St. John, N. 





B.; Ernest G. Jones, Sorel Indus- 
tries Ltd., Sorel, Que.; W. C. 
Perrot, Canada Iron Foundries, 
Ltd., Three Rivers, Que.; (3-year 
terms), G. Ewing Tait, Dominion 
Engineering Works Ltd., La- 
chine, Que.; Emile Drolet, La 
Cie F. X. Drolet Ltd., Quebec; R. 
Bernard, La Cie J. A. Gosselin 
Ltd., Drummondville, Que.; E. N. 
Delahunt, Warden King Ltd., 
Montreal. 

Following the election, the 
new officers and directors were 
introduced, and Chairman-elect 
Brisbois addressed the meeting 
as the first chairman, pledging 
his best efforts to make the 
group successful. For the bene- 
fit of those speaking French, he 
repeated his address in that 
language, for which he was 
heartily applauded. 

Men from many foundry cen- 
ters and outlying districts of 
Eastern Canada attended the 
meeting, for which some of the 
local members provided an ex- 
cellent buffet supper. Among the 
guests present were G. L. White, 


Picture of an A.F.A. chapter being organized. First meeting of the new Eastern Canada and Newfoundland Chapter, held July 23 at the 


Queens Hotel, Montreal. 


Seated at speaker's table, left to right—R. E. Kennedy, Secretary of A.F.A., Chicago; R. W. Bartram, Robert 


. Bartram Co. Ltd., Montreal, chairman of the organizing committee and Honorary Chairman of the Chapter; Chairman-elect C. C. 
Brisbois, The Robert Mitchell Co. Ltd., Montreal; Harold J. Roast, Canadian Bronze Co. Ltd.. Montreal, chairman of the Nominating 
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Committee and Director of A.F.A. 
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Six hundred (count ‘em!) members and guests of the Southern California Chapter enjoying the banquet 
at the annual summer party, held July 25 at Lakewood Country Club, Long Beach. The event was pro- 
nounced a huge success, climaxed in the evening by entertainment a la Hollywood. 


Westman Publications Ltd., 
Toronto, Secretary-Treasurer of 
the Ontario Chapter, and R. E. 
Kennedy, Chicago, national Sec- 
retary of the American Foundry- 
men’s Association, who spoke 
briefly about the association’s 
history and activities. 


Southern California 
Stages Summer Outing 


By E. M. Hagener,* Los Angeles 


if pina 600 members and 
guests of the Southern Cali- 
fornia Chapter of A.F.A. 
“knocked off” from strenuous 
work for a few hours of relaxa- 
tion on July 25. The occasion 
was the annual summer party of 
the chapter, held at Lakewood 
Country Club, in Long Beach. 
After a day in the open air 
with golf, horseshoe pitching, 
baseball and similar sports, the 


banquet in the evening was pro- - 


nounced the finest held by the 
chapter to date. Large attend- 
ance was accredited mainly to 
increased interest in A.F.A. ac- 
tivities by the non-ferrous pro- 
ducers and the Inspection div- 
ision of the War Department. 
President Earl Anderson, Enter- 
prise Iron Works, Los Angeles, 
presided at the dinner. 

All who attended congratu- 
lated Entertainment Chairman 
R. F. “Dick” Hughes, Pacific 


*General Metals Corp., Los Angeles, and 
Secretary, Southern California Chapter. 
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Metals Co. Ltd., Los Angeles, on 
an exceptional outing, including 
the evening’s entertainment by 
Hollywood talent. 


Wisconsin Holds 7th 
Annual Golf Furlough 
By H. E. Ladwig,* Milwaukee, Wis. 


Y SPECIAL arrangements 
with the weather man, July 
17 proved an ideal day for hold- 


ing the Wisconsin Chapter’s 7th 
annual Foundry Furlough stag 
and dinner at the New Ozaukee 
Country Club, near Milwaukee. 
Some 620 attended to make the 
event an outstanding success. 
Excellent weather attracted 
many for golf during the day, 
with a big dinner and good enter- 
tainment during the evening, 
when President George K. Dre- 


*Allis-Chalmers Mfg. Co., and Secretary, 
Wisconsin Chapter. 





Good Fellows of the Wisconsin Chapter of A.F.A. at the annual golf outing, at the New 
Ozaukee Country Club, near Milwaukee. Lower Right (left to right)—George K. Dreher, 
Ampco Metal Inc., Milwaukee, President of the Chapter; Vaughan Reid, City Pattern Works, 
Detroit, national Director of A.F.A.; L. C. Wilson, Reading Steel Casting Div. of American 
Chain & Cable Co. Inc., Reading, Pa., national Vice-President of A.F.A.; R. E. Kennedy, 
Chicago, national Secretary of A.F.A.; M. J. Gregory, Caterpillar Tractor Co., Peoria, Ill., 
national Director of A.F.A. 
(Photos Courtesy John Bing, A. P. Green Fire Brick Co.) 




















‘her, Ampco Metal Inc., Milwau- 
“kee, presided. 
_ A large number of guests at- 
‘tended, including Governor 
"Julius Heil of Wisconsin; A.F.A. 
' Director M. J. Gregory, Cater- 
pillar Tractor Co., Peoria, IIl.; 
| A.F.A. Director Vaughan Reid, 
City Pattern Works, Detroit; 
'R. E. Kennedy, secretary, and 
N. F. Hindle, assistant secretary, 
both of the national A.F.A. staff, 
Chicago. 

In a special report on arrange- 


ments for the outing, Treasurer 
R. F. “Dick” Jordan, Sterling 
Wheelbarrow Co.,. Milwaukee, 
paid tribute to the work of the 
Outing Committee, headed by 
Don E. Stephens, H. Kramer & 
Co., Milwaukee, for its excellent 
work. A number of prizes were 
awarded winners of the various 
competitions held during the day. 
(Special note was made of the 
fact that Vaughan Reid “took” 
M. J. Gregory for $4.00 in their 
golf match.) 





Ohio Foundrymen Hold Special 
Meeting to Discuss Priorities 


HAT A.F.A. Chapters 

can do toward getting 
foundrymen together for a frank 
and open discussion of perplex- 
ing war production problems was 
well illustrated by the North- 
eastern Ohio Chapter’s special 
meeting held July 30 at the 
Cleveland Club, Cleveland, for 
discussion of Priorities. Ar- 


ranged at the request of the 
foundrymen themselves, the 
program was devoted exclusively 


to clarification of the various 
forms called for under priorities 
regulations. Everyone working 
with the forms, both men and 
women, were invited. 

L. F. Rheinhart and Charles 
L. Clark, production and inven- 


tory analysists of the Priorities 
Division of the War Production 
Board, conducted the forum, an- 
swering many questions sub- 
mitted in advance and written 
on blanks provided. Mr. Rhein- 
hart pleaded for patience and co- 
operation on the part of foundry- 
men, stating that the sole object 
of the Priorities division is 
equitable allocation and distri- 
bution of goods and materials so 
as to help stabilize prices and 
prevent hoarding of unneces- 
sarily large inventories. 

The speaker pointed out that 
the tremendous task of correlat- 
ing the activities of the nation 
so that goods and materials can 
be provided where they are 


needed most in the war effort, 
cannot be accomplished perfectly 
overnight. 

Mr. Rheinhart admitted that 
the allocation and priorities pro- 
gram as it now operates has been 
set up on a cut-and-try basis, 
with constant effort being made 
toward simplification of regula- 
tions. For example, he men- 
tioned a recent ruling that metal 
foundries are not required to file 
Form PD-25A unless the value 
exceeds $5,000 per quarter. 

Fully 150 men and women, 
chapter members and guests, at- 
tended the dinner and the meet- 
ing that followed, according to 
report received from Pat Dwyer, 
The Foundry, Cleveland. 





Chapter Meetings 


During September 
Northern California Chapter— 
First Fall meeting, Friday, Sep- 
tember 11, at Alexander Hamil- 
ton Hotel, San Francisco. 
Michiana Chapter—Fourth 
Annual Stag Picnic, Saturday, 
September 12, at Christiana 
Country Club, Elkhart, Ind. 


Central Indiana Chapter—Sec- 
ond annual picnic, Saturday, 
September 12. 

Chicago Chapter — Annual 
Stag Outing and Golf, Saturday, 
September 26, at Lincolnshire 
Country Club, Crete, III. 


Proof that the "Roving Photographer" really roved at the 7th Annual Golf Furlough of the Wisconsin Chap- 
ter, July 17. Members and guests snapped on the links, the clubhouse, and relaxing from war production 


activities on the lawn. 


(Photos Courtesy John Bing, A. P. Green Fire Brick Co.) 
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NOTE: The following references to articles dealing with the many phases of 
the foundry industry, have been prepared by the staff of American Foundryman, 


from current technical and trade publications. 
When copies of the complete articles are desired, photostat copies may be 
obtained from the Engineering Societies Library, 29 W. 39th Street, New York, 


New York. 


Air Raid Precautions 
(See Safety.) 


Alloy 
Cast Iron. (See Cast Iron.) 


CONSERVATION. “Further Alloy Conser- 
vation Needed in Heat Resistant Cast- 
ings,’ Metal Progress, vol. 41, No. 4, 
April 1942, pp. 501-502. Report of con- 
ference called March 31, 1942, to achieve 
further economies in use of nickel and 
chromium as alloying elements, with alloy 
foundrymen, industrial furnace builders 
and petroleum engineers attending. It is 
recommended that no nickel and chrom- 
ium be used primarily to extend the life 
of the mew plant beyond 3 years, if ex- 
pected “down time” is not increased by 
more than 2 per cent during that period; 
same principles to apply in maintenance 
of existing equipment. Cast parts of fur- 
nace structures and handling mechanisms 
to be appraised by (a) stresses carried, 
(b) actual metal temperature and fluc- 
tuations, and (c) cost in time to replace. 
Allowable percentages of nickel and 
chromium are set up for use in furnace 
parts not subject to steep temperature 
gradients, fluctuations or quenchings, and 
for parts subject to carburizing, nitriding 
and dry cyaniding. 


Aluminum Castings 
SALVAGE (See Non-Ferrous) 


Bessemer Converter 
STEELMAKING. (See Steel.) 


Blackou? 
CONVERTER. (See Steel.) 


Cast Iron 
CasTING Properties. (See Cast Metals.) 


Cupota CuHarces. “Mixing and Rota- 
tion of Cupola Charges,’ by E. Longden, 
Iron and Steel, vol. 15, No. 9, May 1942, 
pp. 269-271, and vol. 15, No. 11, June 
1942, pp. 353-356. To obtain economically 
the desired analyses for various grades 
of cast iron, consideration should be 
given: (a) Reliable analyses of metals 
intended to be charged; (b) melting 
points of the individual metals charged; 
(c) class of metal in respect to density 
in solid state and its freezing point; 
(d) amount of superheat necessary in any 
particular class of metal; (e) quantity 
of metal required for each class of metal 
during any blow. Preparation of the 
charge and rotation of charges are dis- 
cussed, and formulae given for calculat- 
ing mixtures. Desirable analyses for a 
large variety of iron castings are tabu- 
lated and correlated with charts showing 
recommended compositions. 
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CupoLta OpeERATIONS. “Cupola Opera- 
tions, ” by D. J. Reese, Canadian Metals 
and Metallurgical Industries, vol. 5, No. 
3, March 1942, pp. 68-71. Regardless of 
tonnage of scrap materials still available 
today, foundries can maintain quality even 
though the quality of the raw materials 
is lower. Quality or suitability depends 
on chemistry control, melting furnace con- 
trol, and metal handling and foundry 
technique. The use of cast iron borings 
is discussed. Some means of outstanding 
cupola operations are given as (a) ac- 
knowledge the importance of fuel in the 
fuel metal relationship; (b) use a fuel 
reasonably sized to the cupola; (c) use 
small weight units for the fuel charge; 
(d) weigh these fuel units accurately. 
Each of these points is discussed, the 
weighing of fuel charges being empha- 
sized. Factors affecting the melting rate 
are given, tapping methods discussed, and 
the use of steel in the charge covered 
in terms of types of steel scrap now avail- 
able. In connection with previously ac- 
cepted use of steel rail scrap, it is stated 
that other forms of steel scrap may be 
preferred rather than be considered as 
substitutes. Some forms of steel scrap 
used in cupolas: Coiled wire rope, heavy 
steel turnings used loose, briquetted steel 
turnings, crop ends of seamless steel pipe 
and various structural shapes, crop ends 
and flashings from forge shop, bundled 
strip steel, scrap from structural and weld 
shops. General comments are made on 
the shortage of cast iron scrap. 


Cupota Siac. “The Disposal of Molten 
Cupola Slag,” by J. Hird, Foundry Trade 
Journal, vol. 66, No. 1332, February 26, 
1942, p. 136. A novel slag-casting method 
for more economical handling of hot 
cupola slag, as well as conservation of 
manpower, is described. The method 
consists of running the slag down a spout 
into a series of troughs similar to those 
used in blast furnace practice of mechan- 
ical pig-casting machines. The troughs 
are mounted on a frictionless bogey, 
which travels on a channel iron frame 
and is run under the slag spout. When 
the slag sets, the trough is turned over, 
slag thus being easily removable in pig 
form. Metal is recovered from the bot- 
tom of the pig in “nugget” form. On the 
cupola a cast iron box is mounted over 
the slag hole and a spout 6 ft. long is 
fastened on this box, leading to the 
troughs. While still warm, the slag pigs 
can be handled in one piece, but break 
up on cooling. The number of troughs 
required for each slagging depends on the 
size and working conditions of the cupola, 
including melting rate and_ slagging 
interval. 


DEVELOPMENTS. (See Cast Metals.) 








FOUNDRY (CONVERSION. (See Steel.) 


HiGcH STRENGTH. “Cupola-Melted High- 
Duty Cast Irons,” by W. W. Braidwood, 
Foundry Trade Journal, vol. 67, No. 1343, 
May 14, 1942, pp. 67-71; vol. 67, No. 
1344, May 21, 1942, pp. 89-94; and vol. 
67, No. 1345, May 28, 1942, pp. 117-120, 
123. Advent in 1938 of B. S. Specification 
786 introduced new standards of high- 
strength cast irons. While patent proc- 
esses were available for producing such 
cupola irons, the author’s foundry de- 
veloped its own production technique, 
reported in this paper. The work aimed 
at eventual elimination of high-carbon, 
graphite-bearing constituents of the 
cupola charge. Encouraging results were 
obtained from initial experimental melts, 
giving tensile strengths in excess of 20 
tons* (44,800 Ibs.) per sq. in. on the 1.2 
in. diameter test bar. Results from the 
procedure thus developed are reported as 
being: (1) Success in producing cast irons 
that met the highest requirements of B. S. 
Specification 786. (2) Material cost of 
high-strength iron lower than that of 
ordinary cast iron produced from ortho- 
dox charges. (3) Conventional ideas on 
coke: metal ratios do not apply to melt- 
ing high-steel charges; a very consider- 
able proportion of total weight of coke 
charged is utilized in providing carbon 
absorbed by the melt. (4) Physical condi- 
tion of scrap steel used in such cupola 
charges is vital; scrap should be of 
standard type since variation in form is 
liable to cause considerable variation in 
results; the ideal type of steel scrap for 
cupola melting is moderately heavy in 
section and of hollow form. 





*British long ton, 2,240 lbs, 


HicH Strencru. “Foundry Production 
Problems with Special Reference to High- 
Duty Alloy Cast Iron,” by A. E. McRae 
Smith, Foundry Trade Journal, vol. 66, No. 
66, No. 1339, April 16, 1942, pp. 241-244. 
1338, April 9, 1942, pp. 225-228, and vol. 
Elementary principles and tendencies 1 
foundry technique for production of 
sound high-strength castings are dis- 
cussed in this paper. In general, it is held 
essential that mechanical properties should 
be as nearly consistent as possible through- 
out the whole mass, regardless of sec- 
tional thickness. Avoidance of eutectic 
patterns or grain boundary graphite 's 
given as the first essential for producing 
high-strength cast iron, and foundry prac- 
tice is discussed in terms of various types 
of high-strength iron castings: Pressure 
tight castings, cylinder liners, forging die 
sleeves, headstock spindles, couplings, m4 
chine tool chuck castings, grinding mill 
balls, and large flat plate castings. At 
tention is given to molybdenum additions, 
structure, runners and feeding, self-feed- 
ing heads, progressive solidification, US 
of chaplets, and _ inspection methods. 
Methods of gating, risering and feeding 
various types of high-strength casting 
are illustrated. The author believes that 
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low-phosphorus alloy cast irons of medium 
carbon content will eventually prove very 
acceptable to engineers who require high 
strength, tough materials which have the 
properties and characteristics associated 
with graphitic cast iron. 


HicH StrencTH. “The Manufacture, 
Specification and Use of Phosphoric High- 
Duty Irons,’ Foundry Trade Journal, vol. 
66, No. 1336, March 26, 1942, pp. 193- 
194, and vol. 66, No. 1337, April 2, 1942, 
pp. 209-210. Address by J. G. Pearce 
before Jan. 10, 1942, meeting of Lan- 
cashire Branch of Institute of British 
Foundrymen, Manchester, and discussion 
by members present. Much of the infor- 
mation in Mr. Pearce’s address appears 
in a report to the Institution of Mechani- 
cal Engineers, published in Foundry 
Trade Journal of August 14, 1941, p. 105. 


Toot SHANKS. “High Test Cast Iron 
for Tool Shanks,” Canadian Metals and 
Metallurgical Industries, vol. 5, No. 6, 
June 1942, p. 180. Information Memo- 
randum No. 34 of the Bureau of Mines, 
Ottawa, issued May 1942, on the replace- 
ment of alloy steel by high-test cast iron 
in tool shanks to which are attached 
sintered carbide and stellite cutting tips. 
A cast iron suitable for this service is 
given as one containing total Carbon 3.10- 
3.20, Silicon 1.7-2.0, Manganese 0.8-1.0, 
Phosphorus 0.15 max., Sulphur 0.10 max., 
and either Chromium 0.10-0.20 or Molyb- 
denum 0.20-0.30. High-test iron to these 
specifications is stated to prolong the life 
of sintered carbide or stellite tips, and in 
some cases speed up production by allow- 
ing high speeds on existing equipment, or 
permitting the use of sintered carbide 
or stellite on equipment by reducing vibra- 
tion. Such high-test iron is stated to pro- 
vide shanks at lower cost and probably 


faster delivery than alloy steel of SAE, 
4340, 


Cast Metals 


CastING Properties. “Casting Proper- 
ties of Foundry Products,’ compiled by 
H. R. Clauser, Metals and Alloys, vol. 15, 
No. 4, April 1942, p. 583. A handy refer- 
ence table compiled for a wide range of 
non-ferrous metals and alloys, gray and 
white iron, malleable iron, and_ steels. 
For each metal or alloy and its nominal 
composition, there is given the (1) solidi- 
fication range in degs. Fahr., (2) shrink- 
age in inches per foot, (3) specific grav- 
‘y and (4) weight in Ibs. per cubic 
inch, 


_ DeveLopments. “Recent Developments 
m Cast Metals,” by C. H. Lorig, Foundry, 
vol. 70, No. 1, January, 1942, pp. 68-69, 
159-165. Developments in castings indus- 
try have enabled producers of iron, steel, 
malleable and non-ferrous castings to meet 
modern demands. Tendency in gray iron 
Is t0 use more steel and scrap in cupola 
charges, with closer cupola control, 
achieved mainly through volume and 
humidity control and the hot blast. Con- 
trol of molding sands has increased. The 
use of zircon sand for cores, and cement 
bonded sand, also is notable. Outstanding 
developments have been made in the 
metal through control of carbon and sili- 
con, and structures. The industry is high- 
strength conscious through use of alloying 
elements. There has been little change in 
the malleable iron product, save for a 
mited use of alloying agents, and some 
plants using the short-cycle process. In 
steel, low alloy high-strength steels have 

en developed for railroad use. Light- 
‘ning of structures has emphasized control 
% casting defects. Continuous casting of 
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steel, and use of vertical type centrifugal 
casting machines, are important. The 
Bessemer converter process is being re- 
studied. New applications of steel for the 
war program emphasize the possibilities 
of heat treatment. In the non-ferrous 
field, development of silicon bronzes is cf 
major importance. Aluminum bronzes of 
the copper-aluminum-iron type are being 
used extensively. Production of high- 
strength bronzes, and centrifugal casting, 
have increased. Most difficult problem to- 
day is control of porosity. Production of 
magnesium castings has grown very 
rapidly. 


Conservation 
A.Loy. (See Alloy.) 


Non-Ferrous. (See Non-Ferrous.) 


Cupola 
(See Cast Iron.) 
BiackouT. (See Steel.) 


Die Casting 

Gravity vs. Pressure. “Gravity Die- 
Casting, a Comparison with Pressure Die- 
Casting,” by George W. Lowe, The Metal 
Industry, vol. 60, No. 26, 1942, pp. 433- 
434. These parts of the two processes 
that overlap are dealt with in terms of 
castings weighing less than 3 lbs., com- 
posed of three types: (1) Covers, casings 
and dust protective units; (2) items of 
engineering consequence made to close tol- 
erances requiring no machining and sub- 
jected to no mechanical strain in use; 
(3) small parts turned out in quantities. 
Advantages and disadvantages of each 
process is discussed for each of the three 
types of castings. Relative merits of the 
duplicate gated gravity die and the multi- 
impression die are covered in more detail 
in connection with quantity production of 
small parts. 


Vs. SAND CastinG. (See Non-Ferrous.) 


Dust Control 
(See Mold Cleaning.) 


Heat Treating 


HaNnpLInNG AmMMoNIA. “Handling Am- 
monia for Metal Treatment,’ by L. UH. 
Brandt, Metals and Alloys, vol. 16, No. 1, 
July 1942, pp. 60-66. Engineers in the 
metal industries have been increasingly 
confronted with ammonia handling prob- 
lems as the use of anhydrous ammonia 
for nitriding and for producing con- 
trolled atmospheres in heat treating has 
sharply expanded. To many, and par- 
ticularly to a large number of engineers 
now using ammonia for the first time, 
helpful information on its storage, piping, 
vaporizing, distribution, etc., has been 
sorely needed. Simple problems such as 
determining when cylinders are empty 
and leaks are present, doubly important 
now in view of the ammonia shortage, 
have perplexed scores of production men. 
The correct engineering practice in han- 
dling ammonia is outlined, and allied 
problems discussed. 


Furnaces 


Evectric. “Melting in the Electric Arc 
Furnace,’ Foundry Trade Journal, vol. 
66, No. 1338, April 9, 1942, pp. 233-234. 
Digest of an analysis of some metallurgi- 
cal and economic aspects of electric fur- 
nace melting, from an article in Metal 
Treatment by Norman F. Dufty. From 
the cost standpoint the most important 
period in the electric furnace cast-to-cast 


’ cycle is the melting, during which 70 to 


80 per cent of the total power is con- 


sumed, the author states. The paper 
gives data on the basic furnace of Her- 
oult type using 3-phase 50-cycle A.C. and 
melting with full or partial oxidation. 
Factors influencing cost are given, includ- 
ing refractories, furnace design, charging, 
power input, and equipment. Costs can 
be lowered by increasing the refractory 
life and the refining time can be curtailed 
if the furnace is worked efficiently. 


Magnesium 
Founpry Practice. (See Non-Ferrous.) 


Magnesium Castings 
SALVAGE. (See Non-Ferrous.) 


Malleable Iron 


FEEDING. “Running and Feeding Malle- 
able Iron,” by E. Holland, Foundry Trade 
Journal, vol. 67, No. 1340, April 23, 1942, 
pp. 13-14. Points in the behavior and 
peculiarities of malleable iron as viewed 
from the foundry floor, particularly re- 
garding liquid shrinkage and solid con- 
traction, are given briefly and concisely. 
Feeding, chills, hot spot porosity and 
feeders are discussed in general practical 
terms. Attention is called to the impor- 
tance in feeding of position of feeders, 
height, weight, size of mouth adjoining 
the casting, and situations where heavy 
sections are joined by thin sections. One 
method of controlling porosity at junction 
of an angle is presented. Placement of 
chills to avoid contraction is emphasized. 
Malleable castings defects also may be 
caused by a feeder retarding the rate 
of cooling at the mouth, by solid contrac- 
tion between two feeders, and by the 
presence of coal dust in thin section work. 


GaTING AND Mo.pinc. “Gating and 
Molding Malleable Cast Iron,’ by C. C. 
Lawson, Foundry, vol. 70, No. 1, January, 
1942, pp. 70-71, 156-158. Failure of mal- 
leable castings in most cases is not due 
to improper analysis of physical proper- 
ties, but to an unsound condition that 
could have been eliminated by proper 
design and gating. First step in proper 
gating and molding is thorough study of 
blueprint before making master pattern. 
Parting lines, addition of fillets and even 
distribution of metal are very important. 
Pattern layout is just as important as 
having pattern properly designed. Pat- 
tern properly designed will eliminate 90 
per cent of foundryman’s troubles. If 
pattern is gated properly to eliminate 
shrinkage, the iron can be poured hot and 
the defects resulting from pouring cold 
iron to avoid shrinkage could be elimi- 
nated. Examples of gating and molding 
various castings are given, illustrating 
effect of design and pattern changes. 


WHITEHEART, “The Manufacture of 
Malleable Castings by the Whiteheart 
Process,’ by A. E. Davies, Foundry Trade 
Journal, vol. 66, No. 1334, March 12, 
1942, pp. 167-169. A short, comprehensive 
description of the manufacture of mal- 
leable iron castings by the whiteheart 
process, including a comparison with reg- 
ular gray iron foundry practice, particu- 
larly molding practice. Functions of sili- 
con in the melt are discussed, also mold- 
ing practice, gating and risering, pouring, 
chilling, cleaning and normalizing. The 
malleablizing process in general use in 
England today is described. A description 
is given of the short-cycle annealing 
process widely used in the United States 
in producing blackheart malleable. Infor- 
mation is given on heat treatment and 
mechanical properties, the British Stand- 
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ard Institution test for whiteheart malle- 
able castings being given as: Tensile 
strength, 20 tons* (44,800 Ibs.) per sq. 
in; elongation of 5 per cent in 2 in.; 
bend test, 45 degrees over radius of 1 inch. 


*British long ton, 2240 Ibs. 


Management 


Orper Forms. “Foundry Orders Should 
Carry Complete Information,’ by Albert 
E. Grover, Foundry, vol. 70, No. 6, June 
1942, pp. 56-57, 118, 121. A plan for pre- 
paring orders for producing rough cast- 
ings in a gray iron foundry, equally 
adaptable to steel, malleable and non- 
ferrous foundries, divides the work into 
four classes: Melting, Core Making, 
Moldings, Cleaning. Operation of the plan 
is detailed. A shakeout card, regular oper- 
ation card, tumble card and shipped card 
are used, each having its counterpart if 
the punched card method is employed. 
Uniform statistical information and opera- 
tion instructions relative to the specific 
job are shown on each form, for guid- 
ance of employees, acknowledgment to 
customer, and collecting and _ recording 
cost data. 


Melting 


(See Furnaces) 


Mold Cleaning 


Dust Contro.. “Clean Foundry Molds,” 
by H. A. Forsberg, Safety Engineering, 
vol. 83, No. 5, May 1942, pp. 9-10. In- 
creased production and higher quality 
castings require thorough cleaning of 
molds. Use of compressed air does not 
clean properly, and also is unsafe and 
even hazardous, as well as costly. A 
heavy-duty pneumatic suction cleaning 
system is described, using air under nega- 
tive pressure. Two vacuum cleaning 
mains run the length of the building, 
with frequent drops to within convenient 
distance of the floor. Special “nozzles are 
used for cleaning different types of molds. 
The system also is used for reclaiming 
steel blasting shot from cleaned castings. 


Navy Yard Foundry 


(CASTING Practice. “Navy Yard Foundry 
Develops Casting Technique,’ by Pat 
Dwyer, Foundry, vol. 70, No. 6, June, 
1942, pp. 50-53, 159-160. The U. S. Navy 
Department operates large gray iron, steel, 
non-ferrous foundries as part of various 
navy yard establishments. Normally op- 
erated in nature of jobbing shops, today 
they conduct considerable experimental 
work, with great stress on rigidity and 
strictness of specifications. The yard foun- 
dry described is laid out for continuous 
operation from the south to the north end, 
with sand and core preparation at south 
end, molding and pouring in center, and 
cleaning, annealing and heat treating at 
north end. Mixtures and _ specifications 
for sands are given, including dry sand 
molds for heavy castings, facing sand 
for air-dried molds, oil facing sand, regu- 
lar core sand, core sand for heavy work, 
special collapsible oil core sand, and core 
and mold washes. Practically all small 
and medium weight castings are made 
in air-dried molds. Eight  oil-fired 
mold drying ovens, and four gas-fired 
ovens, are used. Steel melting employs 
a 50-ton acid open-hearth furnace, oil 
fired, and a six-ton basic electric furnace, 
all metal being bottom poured. Ten oil- 
fired annealing furnaces are maintained. 
For gray iron castings three cupolas, 36, 
48 and 65 in. inside diameter, are em- 
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ployed. Good housekeeping is strictly and 
constantly maintained. A _ full-time in- 
structor trains apprentices, with one hour 
theoretical instruction each day, the bal- 
ance of time on actual production work. 


Nitriding 
(See Heat Treating) 


Non-Ferrous 


ALUMINUM, MAGNEsIUM SALVAGE. “Sal- 
vage of Aluminum and Magnesium Cast- 
ings,’ Product Engineering, vol. 13, No. 
6, June 1942, pp. 355-356. Aluminum or 
magnesium castings are often used for 
parts in which pressure tightness is a 
prime requisite. Failure of an occasional 
casting to test pressure tight should not 
be cause for rejection in most cases if 
leakage is the result of a minor unsound- 
ness or shrinkage. Frequently the cast- 
ing can be salvaged by surface peening, 
or by impregnation with a sealing mate- 
rial. However, the sealing process can 
be used only where the leakage is slight, 
and is not intended as a substitute for 
good foundry practice. Leak testing 
methods are discussed, as well as elimina- 
tion of severe leakage by impregnation 
with various materials. Impregnated cast- 
ings should be carefully drained and 
baked, effective baking temperatures be- 
ing given. 


CasTING Properties. (See Cast Metals.) 


CONSERVATION. “Designing to Save 
Scarce Non-Ferrous Metals,” by Carter S. 
Cole, Metals and Alloys, vol. 16, No. 1, 
July 1942, pp. 67-68. As a result of re- 
strictions on aluminum, copper, tin and 
other materials, the material actually to 
be used is the designer’s responsibility. 
Following careful review of the copper- 
base alloy castings field, emergency alter- 
nates were set up by the American So- 
ciety for Testing Materials, pointed to- 
ward reducing tin content and permitting 
greater use of secondary material. Refer- 
ence table of Alternates and Substitutes, 
Section 3, Brasses and Bronzes, is in- 
cluded with the article. 


DEVELOPMENTS. (See Cast Metals.) 


Die CastTinc vs. SAND CastTING. “Grav- 
ity Die Casting—A Comparison with 
Sand Casting,’ by George W. Lowe, The 
Metal Industry, vol. 60, No. 21, May 22, 
1942, pp. 353-354. Methods and ad- 
vantages or disadvantages of die cast- 
ing are compared with sand casting from 
standpoint of deciding on which process 
to employ in making a particular non- 
ferrous casting. Factors influencing the 
adoption of gravity die casting are given 
as (a) production “make-up,” (b) cast- 
ing design and results, and (c) mold 
construction. Comparisons are given be- 
tween permanent mold casting and sand 
casting for various types of castings de- 
sired, the similarity between the two proc- 
esses being emphasized. In general, selec- 
tion of one process or the other depends 
on number of identical units required, 
scrap loss, cost of original dies, intricacy 
of the casting. 


MacNEsIuM. “Magnesium Foundry,” by 
H. B. Cornelius, Metal Progress, vol. 41, 
No. 4, April 1942, pp. 491-498. The steps 
in producing magnesium castings are 
traced photographically, and with accom- 
panying captions. High points in foun- 
dry practice include: Sand preparation, 
mold and core sand mixtures, core baking 
and venting, molding and gating, pouring 
practice, shakeout, extreme cleaning pre- 
cautions, heat and chemical treatments, 
and close inspection. 


METAL SALvacE. “Salvage of Metal 
from Non-Ferrous Residues,” L. Readman 
The Metal Industry, vol. 60, No. 24, 
June 12, 1942, pp. 396-398. A gravity 
concentration process for salvaging non- 
ferrous foundry scrap is described which 
has recovered as high as 99.5 per cent of 
available metal. In general, the process 
involves a crusher, 2-in. screen, ball mill, 
30-mesh revolving screen, concentrate 
table and scraper conveyor for removal 
of tailings. Metal is recovered at three 
points, from the ball mill, the revolving 
screen, and the concentrate table. Initial 
cost of the installation is moderate, and 
power and maintenance costs very low. 


Tin ALTERNATIVES. “Alternates for Tin 
in Castings, Solders, and Bearing Metals,” 
Canadian Metals and Metallurgical In- 
dustries, vol. 5, No. 6, June 1942, pp. 178- 
180. A report on the joint meeting of 
Affiliated Engineering and Allied Societies 
in Ontaria, held May 27 at Toronto. Con- 
servation of tin for use in alternate 
bronzes, alternate solders and alternate 
bearing metals is discussed. 


Open-Hearth Steel 


DESULPHURIZATION. (See Steel.) 


Safety 


Arr Raw PRECAUTIONS. “Factory 
A.R.P.,” Safety Engineering, vol. 83, No. 
3, March 1942, pp. 12-14. To maintain 
production in event of an air raid com- 
plete A.R.P. organization with adequate 
shelter is essential. Shelters should be 
located, if possible, in an existing build- 
ing rather than outside and completely 
equipped. Vital plant installations need 
all possible protection. Observation, first 
aid, fire fighting and rescue station posts 
should be established and _ understood. 
Blackout provisions should be made. Ven- 
tilation of blacked-out plants and shelters 
is of utmost importance. In A.R.P. re- 
sponsibilities, every firm should be inde- 
pendent and self-supporting, but with ade- 
quate provision for liaison with local 
authorities. 


Sand Testing 
(See Testing.) 


Slag 
Cupo.ta (See Cast Iron.) 


Steel 


BESSEMER CONVERTER. “Design, Opera- 
tion and Construction of a Bessemer Con- 
verting Mill,’ by D. R. Loughrey, [ron 
and Steel, vol. 15, No. 11, June 1942; 
also vol. 15, No. 12, July 1942, pp. 385- 
388. Practical facts in construction and 
operation of a modern Bessemer convert- 
ing mill. Prime requisites for a convert- 
ing mill are: Ample space and convenient 
location, ruggedness of construction, ade- 
quate materials handling equipment, sufh- 
cient blast equipment, and close control. 
Important points in design and construc- 
tion of the mill are given. Probable 1n- 
crease in pig charges, and uniformity 
from blast furnace, are discussed. The 
start of the blow, hydrogen absorption, 
carbon flame, change at critical point, end 
of blow, and constant end point, all are 
considered from standpoint of operator, 
how each step in blow is gauged by ex- 
perience and observation of reaction, and 
why. Duplex process is considered as it 
affects operation of converter. Removal of 
salamanders by “cinder heats” and the 
pouring operation are explained. 


Boms SHELLS. “Cast Bomb Shells im 
Canadian Plant,” by Pat Dwyer, Foundry, 
vol. 70, No. 1, January, 1942, pp. 64-56, 
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134, 136-137. Second of two articles, first 
article appearing in Foundry, vol. 69, No. 
12, December, 1941, pp. 50-53, 133-136. 
Close sand control is exercised, with mod- 
ern equipment for cleaning and screening, 
air cleaning, mulling and automatic aera- 
tion. Four standard sand mixtures are 
used, molding sand, bomb core sand, but- 
terfly and well core sand, and a special 
facing sand. Mixtures and specifications 
for each are given. Four bombs are cast 
in a mold, half in the core, half in the 
drag. Cores are centered by means of a 
thin steel angle placed over each pair of 
patterns. Cores are blown 40% in. long, 
1154 in. diameter, weighing 175 lbs. dried, 
with a 2-in. diameter vent through the 
core. The inner surface of each finished 
casting is ground smooth and bright and 
twice tested for tensile strength. Detailed 
description is given of the core and mold 
making operations. 


CAsTING Properties. (See Cast Metals.) 


CHILLED CAR WHEELS. “The Story of 
the Chilled Car Wheel,’ Canada’s Foun- 
dry Journal, vol. 15, No. 5, May 1942, 
pp. 5-9. Descriptive text accompanying 
the talking picture on manufacture and 
importance of chilled car wheels pro- 
duced by Association of Manufacturers 
of Chilled Car Wheels. General descrip- 
tion of the molding, coreing, melting, 
pouring, shakeout, annealing and testing 
procedure in manufacturing chilled rail- 
road car wheels. 


CONVERTER Buiackout. “The Blacking 
Out of Converter Furnaces,’ by W. 
Trinks, Industrial Heating, vol. 9, No. 6, 
June 1942, pp. 754, 756, 758. Smoke and 
flame of the converter can be seen from an 
airplane 200 miles distant. In the U. S., 
converter blackout has not been generally 
adopted inland, because distances from 
the seaboard allow ample warning time. 
In Europe, with hostile countries close to- 
gether, two methods of blackout are used. 
In England, dummy converters are erected 
at some distance from the real steel works, 
to confuse enemy bombers. A method ob- 
served in Germany in 1939 is described 
by the author, and is illustrated in Fig. 1. 
In this method the converter flame is di- 
rected into a shrouding tower 16 ft. square 
60 ft. high, structural work of the tower 
being covered with cast iron shingles 





which become hot but never glow. Baffles 
in the tower intercept light. The tower 
has a four-sloped roof, and converter 
smoke emerges as a light-brown haze, 
invisible at night. Valuable material is 
recovered from a funnel at bottom of 
tower, as a result of oxidization of metal 
hitting the tower walls when converter is 
tilted. The slower the tilting, the more 
frequently this material must be removed. 
The blackout tower can be built into a 
new plant at much less cost than when 
applied to an existing plant. The tower 
also is adaptable to foundry cupolas, and 
is much less expensive than for con- 
verter use, the author states. 


DESULPHURIZATION. “Desulphurization 
in the Open-Hearth,’ by Frank W. Scott 
and T. L. Joseph, Metals and Alloys, vol. 
15, No. 5, May 1942, pp. 745-750; vol. 
16, No. 6, June 1942, pp. 976-978. Con- 
siderable improvement in the quality of 
open-hearth steel already has been ef- 
fected through study and application of 
slag control in recent years. Investigation 
of specific factors in slag control is be- 
coming more and more widespread, lead- 
ing to quality and production speed of 
the “ordinary” carbon steels on which 
industry is increasingly dependent. The 
desulphurizing power, at equilibrium, of 
calcium silicate steelmaking slags is re- 
ported, as affected by their iron oxide 
contents. Results show that iron oxide 
actually has a greater effect than any 
other factor on the desulphurizing power 
of a basic slag. Some useful tables of 
sulphur distribution versus iron oxide in 
the slag and slag basicity are included. 


FouNpRY CONVERSION. “Converting an 
Iron Foundry to Make Steel Castings,’ 
by A. W. Gregg, Foundry, vol. 70, No. 
6, June 1942, pp. 58-59, 148-149. Many 
iron foundries have already been con- 
verted from iron to steel making, and 
many more will do so if present war de- 
mands are to be met. In general, about 
$100,000 must be invested per 100 tons 
of steel capacity per month. Melting de- 
partment will require services of skilled 
operator, no matter what steel-making 
process is adopted. Handling facilities are 
very important, as steel is poured more 
rapidly than iron. A_ satisfactory sand 
preparation plant is the most important 
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S:stch of method used in Germany for blacking-out converter. Baffles in tower were 
drawn in by guess. Heavy particles from converter fall to bottom of tower and can 
be discharged directly into a car for removal. 
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equipment for molding operations. Clean- 
ing costs will be much higher, and an- 
nealing and heat treating must be given 
special attention. Steel castings require 
much more strict control of all metal- 
lurgical operations, and well equipped 
laboratory is essential. In general, selec- 
tion of proper personnel should be the 
first consideration in converting an iron 
foundry to steel castings production. 


RapiocrapHy. “High Sensitivity in 
Radium Radiography of Castings,” by L. 
W. Ball, 4.8.7.M. Bulletin, No. 116, May 
1942, pp. 29-32. With suitable exploitation 
of emulsion characteristics of Noscreen 
film, radium radiography provides a 
highly satisfactory method for examining 
steel castings from %4 to 6 inches thick. 
Combination of stripping method, high 
intensity, viewing, and a film that 
achieves limiting emulsion contrast, pro- 
vides an inspection method of great range 
and sensitivity. For “well-blocked” and 
“moderately blocked” castings, where for- 
ward scatter of the direct beam is not 
excessive, radiography is_ satisfactory. 
However, for “badly blocked” castings, 
such as alternating thin and thick sec- 
tions, radium radiography is the most 
reliable method of examination. Details 
of the method are given. 


Testing 


DiLaToMeETER. “Dilatometric Equip- 
ment,” by H. E. Montgomery, and J. W. 
Bolton, Metals and Alloys, vol. 16, No. 1, 
July 1942, pp. 52-55. The dilatometer 
described combines accuracy, reasonable 
sensitivity and the advantages of direct 
reading as an autographic chart. It was 
devised after consideration of the various 
advantages and disadvantages of com- 
mercially available devices. It is direct 
reading, on rectangular chart or graph 
and does not require calibration bar to 
calibrate temperature scale or to calibrate 
expansion of supporting mechanism. Oper- 
ation of the equipment is described, calcu- 
lation of results, determination of critical 
points, and necessary precautions to be 
taken. In use of the equipment, the co- 
efficient of expansion and critical points 
on several hundred specimens were de- 
termined, the method proving simple, posi- 
tive and demanding a minimum of skilled 
attention. 


SAND. “Recent Developments in Sand 
Testing—Comparative Survey of British 
and American Investigations,’ by Wm. 
Y. Buchanan, Foundry Trade Journal, 
vol. 67, No. 1341, April 30, 1942, pp. 31- 
34, and vol. 67, No. 1342, May 7, 1942, 
pp. 51-56. Present status of sand testing 
methods in England is discussed, and the 
work of the Sands Sub-Committee of the 
Institute of British Foundrymen, as well 
as previous work by the British Cast Iron 
Research Association, is referred to. Com- 
ments are made concerning the 19th an- 
nual report of the A.F.A. Sand Research 
Committee, presented in May 1941 by 
Dr. H. Ries under the headings of cost of 
apparatus, clay determination, grain dis- 
tribution, green deformation, ramming, 
test piece size. Comparison of test piece 
sizes is considered from standpoints of 
room temperature, and high temperature. 
Points connected with the measurement 
of free expansion, and with steel sand 
mixtures, are given and discussed. 
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Wherever Castings Are Cored ... Use the New 
A. F. A. CORE BOOK 


Here is a book the foundry industry has long needed . . . “Modern Core Practices and Theories,” 
by H. W. Dietert, the first book ever published dealing exclusively with the production and use of cores 
in the foundry. Much of the information it contains has never before been published in any text or 
manual, and no book dealing with control of casting processes was ever introduced at a more opportune 
time. The author, H. W. Dietert, is an internationally known authority on sand problems, and over 100 
practical foundry authorities contributed to the information it contains. Its 532 pages include nearly 300 
photographs, charts and sketches; 78 tables of pertinent data, an extensive bibliography, and a complete 

cross-index of subject matter. In it the entire coremaking operation is 
carried through from materials and mining methods to final setting of the 
core in the mold. Some idea of the wealth of information in the new A.F.A, 
Core Book can be gained from a few of the chapter headings shown below. 


15 REASONS WHY 
the New CORE BOOK Is ESSENTIAL 


CORE SANDS. Core sand deposits in the Eastern, Southern, Middle Western and 
Western states, and their possibilities for foundry use. Why core sands should be 
bought on analysis. 


CORE BINDERS. Properties of good binders and their applications. Core binder 
materials and their desirable characteristics. What qualities a good binder shoud 
have and how they work in the shop. 


CORE OILS. Types of oils suitable for coremaking. 


CORE MIXTURES. What a good core mixture should do; conditions an ideal core 
mixture should meet. Typical mixtures involving various types of binders as used 
in Steel, Malleable, Gray Iron, Brass, Aluminum and Magnesium foundries. 


STORAGE AND CONDITIONING. Up-to-date information for both mechanized 


and non-mechanized foundries. 
CORE MIXING. Directions for mixing, and mixing equipment of today. 


CORE MAKING. Modern methods and equipment for coremaking. The use of arbors, 
plates and rods in both production and jobbing shops. 


CORE BAKING. Modern core baking practice. Core ovens and their control. 

FINISHING, CLEANING, HANDLING, SIZING, ASSEMBLY. Pertinent infor- 
mation on all phases of coremaking. 

CORE COATINGS. As used in modern Steel and Non-Ferrous foundries. 

TESTING. Methods of determining properties of cores, core mixtures and core binders. 


CORE SETTING. The use of various types of chaplets and proper methods of setting 
cores in the mold. 


SHAKEOUT AND RECLAMATION. The importance and economy of reclaiming sand. 


CORE COSTS. Factors influencing the cost of cores, and items involved for various 
types of foundries. 


DEFECTS CAUSED BY FAULTY CORES. How to avoid defects due to cores, in 


core making and inspection work. 


"MODERN CORE PRACTICES AND THEORIES"—FOR EVERY FOUNDRY 





AMERICAN FOUNDRYMEN’S ASSOCIATION MAIL THIS COUPON TODAY 
222 West Adams St., Chicago, Ill. 


Gentlemen: 
Peemee cond M00 s...606 5... number of copies of the new A.F.A. publication on core making 
and use, “Modern Core Practices and Theories,” by H. W. Dietert. 


REESE SOE EERE Sie” RS ee ee ee ee See en eee eS ee ee ee. eee eee 

I ee os 5s GdW eee bot 5 ws KEN oe recess oe ore eerececcc osc ccveemeceeeesssreenerer” 

I ed ds oa aw Bis.0 0.6 ede 0 84s SES er eee eo err hee 
I enclose [|] Check [] Money Order [] Cash for $........... to cover cost. 


(Price of A.F.A. Core Book—$5.00 to A.F.A. Members, $8.00 to Non-Members ) 
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